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In the discussion some surprise was expressed that this 


feature had not been realised at an earlier period ; as a matter’ 


of fact, however, we drew attention to the equality of ull 
alternating current systems working under the conditions 
stated, in an editorial contained in our issue for July 7th last 
year. In the article referred to, we gave proofs. showing 
that while, of course, direct current transmission is always 
by far the most economical in copper where the pressure is 
within the limits of practice, beyond those limits the three- 
phase system is no better in this respect than either single- 
phase, or two-phase with four wires. The two-phase system 
with common return may be regarded as out. of the running 
for practical purposes. 

Seeing that the single-phase system requires only two 
conductors, as: compared with the three or four required by 
polyphase systems, it would seem that there should te a 
marked gain in simplicity to b2 recorded in its favour; it 
mast, however, be remembered that to ensu e the reliability 
of the service the line must be at least in duplicate, while 
probably several pairs of conductors would be used ia 
practice. Under these conditions the two-phase system would 
require no greater number of coxdactors than the single- 
phase, for each phase is entirely independent of the other, 
and a two-phase system with four conductors differs 
from a single-phase using the tame number in no 
respect save in ita greater flexibility; with two-phass 
one can run induction motors of the most satisfactory type, 
and drive rotary converters (which single-phase will uot do 
with satisfaction), and provide for lighting, driving mctor- 
generators, or any other purpose equally wll, while the 
separate phases constitute what is practically a duplicate 


service. 
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When we turn, however, to the question of under- 
ground mains, the case is somewhat different. The 
advantages attaching to the use of concentric cables 
with the outer earthed are so great that on 
either the single or two-phase system this method 
is preferable to that of earthing the middle point; 
in the case of three-phase transmission lines, on the other 
hand, it is impracticable to earth any one wire or to use 
concentric cables, on account of the disturbance due to 
capacity ¢ffects throwing the system ont of balance, so that 
the earthed middle point is here to be preferred. A reference 
to one of the tables contained in the article above mentioned 
shows that under these conditions—viz., single and two- 
phase with earthed outer conductor, three-phase with middle 
point earthed—the relative superiority of the three-phase 
system in cost of copper as compared with either of the others 
is in the ratio of 4 to 1. This is based on equal immunity 
from breakdown to earth, and equal efficiency. As a matter 
of fact, under these conditions the three-phase system has a 
higher margin of safety from short; circuit between the con- 
ductors themselves, than:is possessed by the other systems, 

Of course, in many instances, the advantage of indepen- 
dence of phases, the safety of the: earthed outer, the possi- 
bility of using old single-phase mains, and the convenience 
of running one phase down each side of a street for 
lighting service, as well as various other considerations, 
render the saving in copper of secondary moment; but for 
power’ transmission direct from the generating station to a 
transforming sub-station with underground mains, it cannot 
be denied that the three-phase system possesses an enormous 
advantage in point of cost. Farther, when electric traction 
with polyphase currents is in question, although two-phase 
currents with a common return by the rails may be employed, 
the three-phase system is more suitable. While we have 
consistently advocated the use of the two-phase system for 
general eupply, we have not omitted to point out the draw- 
back of the greater cost; on the other hand, as pointed 
out above, for long-distance overhead transmission this 
drawback is non-existent. 

“We cordially agree with Prof. Forbes in his suggestion 
that the present is a unique opportunity for British manufac- 
turers to take up the construction and equipment of high- 
pressure polyphase transmissions, working, not in the groove 
which has been so well and deeply cut by foreign firms, 
but upon independent and original lines. Oar engineers 
have not failed us inthe past ; they are capable of designing 
and carrying out large installations without slavishly copying 


foreign methods, which are not necessarily the best—though ° 


they have been constantly held up to us as superlatively 
excellent. We hope to see these great power undertakings 
entrusted to British firms and carried out by British labour ; 
at the same time, the foundation will be laid of what is surely 
destined to be a most important branch of industry, pro- 
vided it is no longer neglected as it has been in the past, The 
immense water powers of Africa, rivalling those of Niagara, 
Rheinfelden, and Milan, are waiting to be harnessed ; 
at home, our coal mines, more valuable to us than are the 
waterfalls of Switzerland to the Swiss, and more easily and 
cheaply made available for the generation of electricity, are 
on the eve of great developments. Let us hasten to show 
ourselves competent to carry out these great works, and to 
retain in our own hands a most valuable source of national 


prosperity. 


as 
SSeS 


THE coal questioi is troubling many 5 

Coal. central station engit at the present 
moment, and there i#fto immediate prospect 

of the cause of his anxiety being femoved. The 1899 
works’ costs of a few stations wefe affected to a certain 
extent by the high price of fuel, but in some of the larger 
works—particularly in the metropolis<-contracts were placed 
at, or before the time the price began to inflate, covering 
these stations at the old rates. Such works were to be con- 
gratulated upon their good fortune, bit even they suffered 
more or less with all other similar @Oncerns, in the delay 
which occurred in delivering coal in feasonable quantities, 
There is not much doubt that every works will be sffected 
during the current year. It will have been observed that 
some authorities have exercised a commendable foresight 
in setting apart out of the profits of 1899 a sum to 
help them over the coal trouble during 1900. It 
must be a consolation to electric lighting engineers to know 
that their greatest rival among methods of illumination ig 
suffering much more severely, This wtieans that there is 
hardly likely tobe any set-back given to electricity supply 
because of the increased price of fuel. The cost of energy 
may not, in some cases, perhaps permit of such reductions in 
the price per unit as might be the case wef coal at a normal 
figure; but on the other hand, from the point of view of 
meeting competition, these reductions ate not imperative 
just now, for gas works are very seriously affected, and their 
officials are becoming greatly concerned. Their concern is 


- shown in their desire, which has been hinted at by several gas 


authorities, to raise their charge per 1,000 cubic feet. It is 
said that at least one London gas company would immediately 
do this were it not that policy and Parliament render it 
inexpedient at the moment. Some remarks made by the 
President of the Institution of Gas Engineers on Tuesday 
last form instructive reading at the present juncture. Mr, 
Helps in his inaugural address informed his hearers that the 
extraordinary and unjustifiable rise in the price of coal made 
it absolutely necessary that there should be a substantial rise 
in the price of gas. “ Such a rise in price,” he added, “ must 
have a prejudicial effect on consumption, especially as it would 
give an advantage to electric lighting. It was in this 
serious crisis the duty of gas managers to consider every 
claim for reducing the price and keeping up the constmption 
of gas.” It is hardly necessary for us to add that electrical 
engineers should take the cue from this remark atid act 
accordingly in the best interests of the electricity suppl 

business, Es 





Coal Saving Devices.—‘ There is probably not a steam 
user anywhere,” says Cassier’s Magazine for May, “ who his 
not been told at different times of the notable economits 
that he might effect if he would only adopt the particulat 
devices that his informants had forsale. For all these ther® 
is a special interest in the atory which Norman Selfe tells a 
his just published book on ‘Machinery for Refrigeration, 
of the man who adopted all the latest improvements « ffered 
to him, and who, when he had paid all his bills, and summed 
up what had been promised him, obtained the following a 
the gross saving to be expected :—By contorted tubular 
boiler, 20 per cent. ; acrobatic fire bars, 10 per cent, ; steam 
dryer, 5 per cent. ; automatic damper regulator, 5 per cent. ; 
patent cut-off, 15 per cent,; waterless condenser, 20 per 
cent. ; economiser and feed heater, 25 per cent.; p 
and softener, 10 per cent.; making altogether a saving of 
110 per cent. He, therefore, concluded that he should be 
burning 10 per cent. less fuel than nothing, and that his 
coal heap should be getting larger ; but, somehow or other, 
he found that the coal went away jast about the same a8 
before.” The story, of course, does more credit to the said 
man’s cheerful and trusting disposition than to his arith- 
metical attainments, 
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DEVELOPMENTS AT NIAGARA. 





By ORRIN E. DUNLAP. 





Tose who have watched the power development at Niagara 
Falls during the few years have undoubtedly been 
amazed af the magn of the work and the wonderful per- 
fection attained in 


The length of the new wheel-pit will be about 463 feet 
between channel cuts. It will be lined with brick, and the 
width between the brick walls will be 16 feet below the 
turbine deck and 17 feet 4 inches above thedeck. The walls 
will be slightly battered. The sides will be channelled, this 
part of the contract calling for the greatest amount of the 
work of the kiad ever done on one contract, The depth of 
the pit will be about 180 fect. In thickness the brick lining 

will be about 16 





diverting a small — 
portion of the river’s ¥, ees 
flow in order that Pee, 
power might be de- 


velop:d for the use as ale : ae 


of man. Both the 
Niay:.ra Falls Power 
Company and the 
Niagara Falls Hy- 
draviic Power and 
Manufacturing Oo. 
bave accomplished 
wonders in this 
field, but the instal- 
lation of the Nia- 
gara Falls Power 
Company stands 
without an equal in 
the world. As unit 
after unit has been 
instalied in the pit 
and station, the 
public could not fail 
to appland the suc- 
cess of this marvel- 
lous development, 
and the engineering 
and scientific fields have witnessed the practical completion 
of the installation in the first pit and power house, giving 
50,000 £.H.P. to advance and build up the industrial in- 
terests in and about Ni 

This much has been accomplished in less than 10 years, 
and a second wheel pit, ‘over which another power station is 
to be built, has been commenced by the Niagara Falls Power 
Company. * Prospects are that thefinatallation of this second 
pit will be still more 








Tue Bia Correr Dam, 550 FEET LONG. 


inches at the top of 
the turbine deck, 
and 12 inches at tne 
top of the pit. One 
of the features in 
the construction of 
this brick lining 
will be that facilities 
will be provided for 
draining the water 
~ from the rear of the 
‘walls, At the point 
where the Niagara 

Falls Power Com- 

pany has built its 

plant there is a 

water-bearing strata 

located about 60 feet 
below the surface. 

This lets quite a 

large smount of 

water flow back of 

the walls, and in 

order to carry it off 

the inner course of 

brick in the lining 

will be hollow. 
Weeper holes will be built behind the walls, and the seepage 
will be conducted to a point below the turbine deck. All 
the lower part of the wheel-pit will be lined as it is finished, 
and the upper part will be;lined as fast as the units are 
installed. 

In the present wheel-pit there are 10 units of 5,000 HP. 
each, making an available force of 50,000 Hr. In the 
new wheel pit there will be 11 units of 5,000 HP. each, 
making 55,000 HP. 








wonderful than that 
in the present pit 
owing to contem- 
plated changes in 
the form of the tur- 
bines, but what these 
changes will be are 
not announced, as 
yet, by the Power 
Company. How- 
ever, with such a 
progressive spirit as 
this company has 
displayed, it would 
be strange indeed if 
the engineering 
ability at its com- 
mand did not, as a 
result of experience 
of the last few years, 
develop improve- 
ments in the instal- 
lation, no matter 
how perfect it has 





to be developed in 
this pit, or a total 
of 105,000 u.P. from 
the two pits. Six 
of these units are to 
be installed in the 
new pit a8 soon as 
it is ready for them, 
it being evident that 
the Pan - American 
Exposition and the 
rapidly increasing 
industries of Nia- 
gara Falls will call 
for a large amount 
of power. 

Very good pro- 
gress has been made 
in excavating the 
since ground was 

roken. The hole 
has reached a depth 
of between 40 and 
50 feet. This pit 








appeared tobe, An 
intimation of such 
changes was given 
by the trip of Dr. Coleman Sellers and William A. Bracken- 
ridge, two prominent engineers of the power compatiy, to 
Enrope, there to consult the Swiss engineers who designed 
the turbines in regard to changes they went to suggest. 

Of the power house that will be erected to cover the pit 
and make a home for the new dynamos, few facts are 
obtainable at this time as the plans aré not -yet completed. 
It will b2 @ atone bnilding of handsome appearance and 
architecture, and substantial throughout, 





EXxcAVATING THE New WHEEL Pir. 


is being cut through 
solid limestone, the 
rock being removed 
in benches of approximately 6 feet, and carried through on a 
uniform grade. Dynamite is used fur blasting, but the 
contract requires that great caution be displayed in order that 
the installation in the present pit or station be not distarbed. 
The excavated “muck” is raised out of the pit in large iron 
buckets by derricks erected on the south side. It is then 
dumped in cars and carried to various low places about the 
lands of the Niagara Falls Power Company and used for 
filling, the Niagara Junction railroad tracks affording 
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excellent service for this purpose. All drilling in the pit is 
done by compressed air, a compressor station of large size 
having been erected on the south-east side of the pit. In this 
compressor, station 10 100-H P. boilers and four straight line 
Ingersoll compressors have been placed. The exhanst of the 
four compres: ors is pesced through a Stewart fecd-water heater. 
Donble expansion pumps feed into a receiver 15 feet by 72 
inches, 9 tabu'ar boiler having been fitted for this purpose. 
From this a 10-inch air main runs to a point opposite the 
centre of the pit, where a second receiver is located. It is 
16 feet by 60 inches, and here the second expansion of air is 
obtained, which drops all moisture and gives dry air. Five 
4 inch mains ron down the pit 90 feet apart, All of the 
penstock mouthpieces 
will be’ put in the 


horseshoe. The extension of the tunnel will be on a 
of one-tenth of 1 per cent.,and onaourve. The length of 
the curve will be 3684 feet, and the radius of the curve wil} 
be 1864 feet. The extension will be lined thronghout with 


brick’ the same as the old tunnel. 


~The present inlet canal was built with a view of the scond 


oom, 








wheel:pit, and‘therefore it has facilities for eupplying an me 


ample amount of water to the two wheel-pits. .. This inlet 
canal is 1,450 feet long, 180 feet wide at the entrance, and 
100 feet wide at the tail end. It carries 12 feet of water at 
normal level. The entrance of the canal is. ~diverted 
slightly down stream in order that it will not catch the 


floating ice of the river in winter. 





wall when the m:- 
sory is built. 

The new wheel pit 
is located on the 
south side of the inlet 
canal. In front of 
the pit in the canal 
a cofferdam 550 feet 
long is being built in 
order to keep the 
water bick when the 
inlets are placed. 
This cofferdam is 











made of an outer, 10 
feet wide, and an 
inner. 8 feet wide, 
both filled with stor e. 
Between the cribs there is a puddle 8 feet wide between 
sheeting, which is driven on the inner sides of the cribs. 
Another cofferdam, 120 feet long, and of the same general 
construction, has been built close t» the bridge leading from 
the power house to the transformer station. This cofferdam 
serves to keep the water back from that section of the inlet 
canal east of the bridge where a shaft is being sunk in order 
to facilitate the extension of the tunnel from its present end 
to the new pit. This shaft is 10 by 16 feet, and it will 
be ran down to a depth of about 180 feet, or to the bottom of 
the tunnel. A trestle has been built across the bed of the 
iniet canal to the shaft, and the excavated material is raised 
by a derrick and dropped into dump care, which, when loaded, 
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Fic. 1.—Capsie STEAMER ‘‘ VoN PODBIELSKI.” 


Company. Mr. Douglass was connected with the previous 


work on the tunnel and first pit. 
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THE NEW TELEGRAPH STEAMER 
“VON PODBIELSKI.” 





By Pror. JAMIESON, M.Insr.0.E., F.R.8.E, 





Unti recently the making, laying, and repairing of esub- 
marine telegraph cables have been, for the most part, carried 
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Figs, 2 AND 3.—LONGITUDINAL SECTIONAL ELEVATION AND PLAN OF THE CABLE STEAMER: ‘‘ VON PODBIELSKI.” 


are disposed of similarly as the cars used in the pit work. 
There is quite a flow of water into the pit, and in order to get 
rid of it three 8-inch hcles have been drilled down throagh 
the rock into the tunnel heading. Through these holes the 
water passes iuto the tunnel, and thus saves a great deal of 
expense in pumping. Two holes of the same size have been 
sunk in the north end of the new wheel-pit at a point where 
they will be intersected by the tunnel when it is extended 
around there. These holes will provide drainage for the pit. 

Tne length of the present completed portion of the tunnel 
is 6,820 feet, and it is to be extended 616°5 feet further to 
the new wheel-pit, which will make the total length of the 
tunnel 7,436°5 feet. This « xtension will be of the same section 
as the present tunnel, which is 18 feet 10 inches wide at the 
widest part and a little over 21 feet high, in the form of a 


out by British capital and-labour, and consequently, the 
demand for spccially conatructed and equipped telegraph 
steamers has come principally from the great British eub- 
marine telegraph companies as well as from Her Majesty’ 
Government. Prior to 1880*, the writer is not aware thab 
any such steamers were built and fitted on the Olyde, bat 
since then, quite a large number have been turned out oB 
the banks of this famous shipbuilding centre. For example, 
H.M.T.S. Monarch was constructed by Messrs. David J. 
Danlop & Oo., the builders of the Von Podbielski, This 
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The contract for 
the wheel-pit con- 
struction is held b 
the National Cor- 
tracting Company of 
New York. Walter 
McOnlloh has been 
appointed engineer- 
in-charge of the work, 
Mr. McCall h resides 
at Niagara Fulls, and 
is an engineer of er- 
perience. The con- 
tract for sinking the 
shaft and extending 
the. tunnel has been 
sublet to A, 0, 
Douglass by the Na- 
tional Contracting 
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* Ia a lecture delivered by the writer on January 28th, 1881, at 
the Glasgow Naval and Marine Engineering Exhibition, he remar 
that he could not understand why so very few (if any) of the One 
Fleet, which then numbered 25 steamers, bad been built 


equipped on the Clyde, &e. 
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architecture, and substantial throughout, 


filling, the Niagara Junction railroad tracks affording 
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firm has also made vessels of the same class for Colonial, 
French, and American owners. Further, the Eastern Tele- 


is offered to manipulating the cable, whether in picking 
up, paying out, or in turning over the same into or 
from any of the three tanks with which she is fitted. 


graph Company has received no lees than five of its ships 
from Messrs. Robert Napier & Sons, of Govan, who are at 
present busy with the new John Pender, which is to be the 


The rig is that of a two steel-masted fore and aft 
schooner, as will be seen from the previous figures. 
Each mast is provided with a suitable 
steam winch, together with all other ap- 
pliances for working the derrricks, and 
for the rapid and safe handling of cable 
_ buoys, grapnels, &c. The combined pick- 
ing-up and paying-out gear is fixed well 
forward on the main deck, with the 
starting, stopping, reversing and brake 
handles on the spar deck, so that the 
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for driver may have a clear view of the port. 
onl and starboard dynamometers, as well as be 
by in direct communication with the cable 
or - engineer when the latter is superintending 
y of operations from the bows. The navigating 
lter bridge, steering house, and chart room, 
een along with Lord Kelvin’s standard com- 
ber- pacs, are placed close together in the 
ork, most elevated and prominent positions, for 
ides facilitating rapid observations and for 
and readily watching the forward cable opera- 
ex- tions. A powerful search-light is also 
On- provided, and is situated on the top of 
the the chart room to enable mark buoys and 
ing other bearings to be seen at night. The 
een electrical testing room is underneath the 
C. bridge, and in speaking-tube connection 
Na- therewith. The after paying-out gear, 
ing Fic. 4.—-Tue Forwarp Part oF THE CABLE STEAMER ‘“‘VoN PODBIELSKI.” which will be used principally when lay- 
” Showing Bow Sheaves, Dynamometers, Leads, Cable Gear Hatches, Starting Levers ng long lengths of cable, is fixed on the 
and Brake Hand Wheels, Deep-Sea Buoys, and Hand-Hauling Gear. main deck, Just forward of the saloon, 
: and a fair lead thereto and therefrom is 
largest one yet supplied to the same company; whilst the © symmetrically arranged past the dynamometer to the stern 
Pouyer Quertier, for the French Atlantic Company, sheave on the port quarter. Lord Kelvin’s sounding 
emanated from the Fairfield Yard, and the more recently machine for taking flying soundings is fixed to the stern 
built Japanese Government telegraph steamer from Messrs. 
Lobnitz & Company’s Renfrew Works. To Steering Wheel. 
GeNERAL ARRANGEMENT OF THE “VON PODBIELSKI.” 
ab- This being the most recent telegraph steamer, and at the 
ied same time the first one owned by a German firm, viz., the 
Norddeutsche Seekabelwerke Company, of Cologne, it will 
be interesting to review the special features of her construac- 
tion and outfit, since all details are said to have received 
most careful considera- 
tion with the view of 
fulfilling satisfactorily 
the requirements of the 
service in which she is 
to be employed. Her 
length between perpen- 
diculars is 255 feet, 
breadth moulded 35 feet, 
depth moulded to under 
side of main deck 16 
feet, depth moulded to 
" under side of spar deck 
23 feet 6 inches. When 
fully equipped for sea 
her dead weight carrying 
capacity will be about 
1,300 tons. From the 
the photograph which was 
aph taken when she passed 
ub- down the Clyde to her 
by 8 trial tripe, and from the 
hat longitudinal sections, it 
bat will be seen that she has 
on 4 cut water stem and an 
ple, elliptical stern, where Fic. 5.—Tur “‘Sentivet” Horizontat Steam Steering ENGINE For CaBie Steamer “‘ Von PopBIELSKI.” 
J. the forward and after 
bis sheaves have been neatly and securely arranged so as to ‘rail behind the hand steering wheel, and the patent log 
- reduce as far as possible the rubbing of the cable on iis also secured to the same rail, but at a convenient 
‘ed the hull. The general appearauce of this twin-screw distance from the sounding machine, so that the log line 
ble Vessel is smart and purpose-like, and the main deck and the pianoforte wire may not foul each other. 
and being flush from stem to stern, the least possible obstruction (To be continued.) 
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Fleet, which then numbered 25 steamers, bad been built and 
equipped on the Clyde, &c. 


as the prerent tunnel, which is 15 feet 10 inches wide at the 


bein 
widest part and a little over 21 feet high, in the form of a . 
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smoother working which would result may induce the autho- endles 
THE ELECTRICAL EQUIPMENT OF SHIPS rities to adopt electric compressors. ; aot 
OF WAR.’ The workshop engine is an obvious case, in which electric fore r 
mane — is a than = , He heen 
‘ n actuating the gun mechanism, electricit recent] broug 
(Concluded from page vat.) : come to the hak aad is replacing the older hydranlic while 
Mr. GRovE then considers the auxiliary machinery employed —gystems, The United States Navy lead the way, and in the is beit 
within the engine and boiler rooms and that which may be — ate war, as compared with steam, electricity earned good the co 
placed in other parts of the ship. In the former class such and 80 
machinery is at present only used for ventilation and furnace the co 
blowing, whilst in the latter it may be in the form of steering, there 
capstan, and workshop engines, boat, coal, ammunition, and sprock 
ash hoists, ventilating fans, air compressors, refrigerators, and gears | 
turret-working gear. Mr. 
Ventilation is most effectively secured by means of fans, has re! 
and fan driving, being a purely rotary movement, is 
excellently performed by electric motors, for they can run 
at least twice the speed of reciprocating engines for the same 
power, without noise or vibration, and can give the required 
deliveries with smaller fans, with higher efficiencies in both Shi 
motors and fans, and, therefore, with less total power. Fig. En 
18 shows the Sturtevant blower, which is much used in the Fu 
American Navy. Ps 
As regards steering, the chief difficulty to be overcome is af 
that of satisfactory control, for the working is very irregular. Bo: 
The motors would have to be everlastingly starting, stopping, Cos 
reversing, and altering .*peed, or, if run continuously, such - 
movements would be always being made by the gears and At 
Tar 
Am 
} 
Fig. 14.—Exeorric Oapstan, H.M.S. “ IngEsisTIBLy.” mA 
reports in respect of quickness of action and precision of — 
control. Even Sweden is building cruisers in which the margin 
working of the turrets and guns is entirely electric. Among non a 
the best examples of electric turrets are those designed by meatal 
Mons. Cavet. He arranges that the centre of gravity of system 
the moving mass shall, as nearly as possible, lie in the axis pa 
of rotation; this ensures moving with minimum power. always. 
Mons, Cavet’s idea is that the turret, as a whole, shall be por 3 
designed for electric working, and it is clear that this must des is 
be so if electric power is to render its best service in relation regulati 
Fig. 13.—SturTzvant BLOWER wiTH G.E. Co. (U.8.4.) Motor. to ordnance work; to tack electric motors on to an un- 300 KW 
balanced turret, designed originally for hydraulic working, 150 or 
clutches. Mr. Grove thinks that recourse must be had either is not the way to success. Mr. Grove thinks that the an 800- 
to a pilot motor worked by a small switch and two or three aggregate power, if everything were electrical, might be of each anc 
wires, operating in its turn the controller of the steering the order of 100 B.H.P. nominal to 150 BHP, maximum inten 
motor proper, or to the inter-action of two machines, as in under worst conditions. Allowing 250 B.HP. maximum In ie 
the Ward-Leonard system of controlling turrets. Once the (1) whet 
difficulty of control is overcome, the gain in efficiency of elec- out, or 
tric steering mechanism ought to be very substantial, owing 2 the mot 
to its long periods of work. should | 
It will require a somewhat protracted experience to deter- ts gum sibly the 
mine whether, on the whole, the use of electric motors for a I: +t = and pol 
capstans proves advantageous. To be quite safe, motors lin =a question 
should be used with a large margin of power, for the stresses iit ewig es difficult: 
involved in capstan work are apt to rise with great suddenness, 1 it te ) duction 
to many times their average value. A motor, unlike a steam a | CT eT rather 
engine, cannot pull up and stand under its load, neither can ] omg motors, 
it be allowed to burn up, nor to relinquish its work by l || we | \" Sonne eee ae well acce 
cutting itself paeeeniny out of circuit. Mr. Grove Odense jena Passi 
does not.think that any difficulties connected with capstan Fie, 15.—Engcrric Ammunition Hoist Guan. regard t 
or Wiggs work are incapable of rp wag 18 solution elec- - case 
trically. Asan example of one of the latest arrangements : : santé ible, the that the 
accepted by the Admiralty, there is shown in fig. 14 that  ™0t0t cepacity to provide for duplication where posi, engines 
9 on H.M.S. Irresistible, by Messrs. Clarke, Chapman certainly show a saving of 5 to 10 tons per turret on = wn 3 
Boat-hoisting engines are most favourable for electric a weigh of pGiescst os: hpdeealiee pra con aes there wo 
driving, and in all the latest British ships electric motors mission pi (about 25 tons) would be a set-cff against the indicates 
are specified for the work. The work of coal and ash Weight of she electric generators still fart 
hoisting is of practically the same order. As an example of an electrical ammunition hoist, there is engines | 
Air compressors for torpedo work might be worked elec- = .hown in fig 1 5 one made by Sir W. G. Armstrong, Whit- the adop 
trically, but this would involve a different design, the weight  jornth & Co., the arrangement being in plan. The motor tried wit 
remaining approximately the same. The quieter and hor; being in rotation, a verteal legen at 0 on Bee ap 
e ‘read by Mr. O. E. Grove at the Institr-  9Xi8 of the shaft, puts either of the speed cones, A or B, 
tion of Hlectrical aan way on "Beh, 1900. — gear with c, thus driving sprocket wheel W,, over which am As for 
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endless chain runs, passing over a fixed sheave at the top of 
the hoist. The cones A and B being out of gear, and there- 
fore running free, the cartridges and projectiles in a bag are 
hooked on to the chain at the bottom, the friction gear 
proaghtintoaction, and theammunition rapidly hoisted, Then 
while this bag is being unhooked at the top, another swivel 
is being hooked on the other side of the chain at the bottom, 
the cone gears are reversed, and the second charge hoisted, 
andsoon. There is an automatic arrangement for throwing 
the cones out of gear at the right time for each lift, and 
there is an alternator hand gear working through the 
ket wheel w,, with arrangements for promoting both 
gears being in operation at once, 
Mr. Grove eums up the power requirements to which he 
has referred in his paper as follows :— 


Total motor Maximum 
capacity demand for 
installed, power, 
including dup'icates 

duplicates. excluded. 


E.H.P. E.H.P. 
Ship ventilating fans... “e a i ns 6S 
Engine and boiler room fans... -... 100 iow, 
Furnace air-blowing engines... «. 200 «. 200 
Steering engines ... aus ren .. 400 .. 200 
Forward capstan... ... one co, ee 120 
After 9 (tee aad ri ne 50 2 50 
Boat hoists “es Phe aaa se ee awe 400 
Coal hoists... ree aaa sue «oe 200 - 100 
Ash hoists... ee af aa a 20 Pst 20 
Workshop engine... 7h aa eae 5 a 5 
Air compressors ... axe aa +. 200 «. 100 
Turrent motors ... me as wa. oe .. 800 
Ammunition hoists for 6-inch and 
smaller guns ... sas ove nee 50 co 50 
Totals eee +. 1,885 1,385 


If these figures err, they err on the large side, and in 
working out details savings both in power and weight could 
probably be effected. 

An installation of 802—850-Kw. would leave an ample 
margin of spare plant in all ordinary circumstances, and this 
isan equipment not at all unlikely to be called for in the 
near future. What should be the arrangement of plant and 
aystem to successfully cope with it? Mr. Grove does not 
advise the multiplication of 50-Kw. sets, though it will 
always b2 advisable for a battleship to carry a few of these 
sets to be used (a) for lighting and ventilation when nothing 
else is being done ; (0) for working searchlights ; (c) for the 
regulation of turret and steering motors. After 200 or 
300 Kw. are reached it would be wise to introduce sets of 
150 or 200-Kw. capacity—preferably the latter. Thus for 
an 800-KW. installation there might be three sets of 200 kw. 
each and four sets of 50-KW., there being enough sets of size 
to form an efficient mean. 

As to the system of distribution, two questions arise :— 
(1) whether continuous current should be employed throngh- 
out, or whether polyphase currents should be introduced for 
the motors; (2) whether the existing standard of 80 volta 
should be retained. Mr. Grove appears to think that pos- 
sibly the relative advantages and disadvantages of continuous 
and polyphase currents are pretty evenly balanced. The 
question of the voltage standard, however, is of greater 
difficulty; but the author is a little diffident as to the intro- 
duction of a three-wire system on board ship, and would 
rather prefer a direct circuit of 160 volts for lamps and 
motors. Indeed, as he says, having got so far one might as 
well accept the 200-volt standard at once. 

Passing to the considerations of weight and space in 
regard to generators, Mr. Grove makes ont a strong primd 
facie case for the adoption of electrical power. He proves 
that the substitution of electricity for steam for all auxiliary 
engines would result in the saving of 262 tons of coal for 
every 25 days’ steaming, so that although the substitution 
might involve approximately 55 tons of additional weight, 
there would be a good balance in favour of electricity. He 
indicates, however, the direction in which weight may be 
still further saved by employing, for example, single-acting 
engines driving dynamos at higher , and still more by 
the adoption of turbine-driven seta. Such things have been 
tried without much success in the Navy, but the only great 
improvements which have recently been made may bring 
them into service again. 

As for the space required for the generators, that remains 





@ considerable difficulty in the present arrangements of a 
battleship. Whichever system were adopted, some 800 to 
1,000 rquare feet would be necessary, and it is not easy to 
find this room at present. Mr. Grove, however, looks forward 
toa material change in the disposition of the matériel of the 
ship, which will probably enable the designer to spare suffi- 
cient room, ¢.g., if, as seems likely, it be decided that ships 
of the fighting line should not carry torpedoes, one of the 
existing submerged torpedo rooms would make an ideal 
generating station. 

Mr. Grove has given us a complete résumé of modern 
electrical engineering practice on board a man-of-war, and 
his paper is fall of an enthusiasm, tempered with a knowledge 
of the conditions and possibilities of his subject. We advise 
any of our readers whose energies may be directed towards 
naval or general marine engineering to study this paper 
carefully, 





THE PARIS EXHIBITION. 





(Concluded from page 685.) 





[FROM OUR SPECIAL CORRESPONDENT. | 
Third Letter. 


Panis, April 17th. 


Passtnc among the crowd of passengers on the moving 
platform, it was possible to hear the objections which pre- 
sented themselves to the various minds. One of the chief 
complaints was concerning the price. The thrifty French- 
man, who does not lose this national characteristic even 
under the stress of Exhibition festivities, thinks 50 centimes 
un peu cher for a ride of 26 minutes. Perhaps he is right. 
Lond, too, was the grumbling concerning the width of the 
staircases giving access to the platform. Narrow concealed 
passages they are, giving space for two carom only 
abreast. They may yet be the cause of accident. 

The same objections do not apply to the electric railway. 
To begin with, the fare is only 25 centimes, and the stair- . 
cases, not so long or narrow, offer greater freedom of move- 
ment. This railway may form the chief mode of loco- 
motion once the novelty of the platform has worn off. It 
does not, however, offer equal advantages of observation 
with the —" and its course is to some extent of the 
switchback order, rising at times toa level of 7 metres, at 
other times running level with the ground. The pace is 
stated to be 17 kilometres an hour, from which must be 
deducted stoppages. The power is supplied fromthe same 
source as the power of the moving platform, and is trans- 
mitted to the cars by means of a central rail. Each train is 
composed of three carriages built upon the char-d-bane 
principle, and capable of carrying a total freight of 200 
persons. As the upper flights of this electric railway are 
taken apon a substantial iron viaduct, we presume the rail- 
way is intended to be left as a permanent memento of the 
Exhibition after the wooden viaduct of the moving platform 
has passed away. 

Dismounting from the platform at the Esplanade des 
Invalides, we went over the new and nearly complete bridge, 
named after the Emperor of Russia. This bridge is one of 
the most beautiful specimens of bridge-building it is possible 
to imagine. Bailt entirely of metal, it has been possible to 

rve an almost absolutely level surface with the avenues 
on either side of the river. The width is exceptional, the 
foot-ways alone being sufficiently broad to shame a London 
City street. The bridge is lighted by over 500 incandescent 
lamps placed upon bronze standards of most elaborate and 
elegant design. The only sign of unfinish we observed was 
that the metal-work of the balustrade had not yet been screwed 
to its sapports. It is in every way a monument worthy of Paris, 
although its proximity to the Alma Bridge -— an opportu- 
nity to irreverent foreign wags which they do not miss. 

Oar main object in crossing the Alexander III. Bridge 
was in order to reach the Porte Monumentale, or principal 
entrance which lies on the right bank, and opens un the 
Place de la Concorde. This Porte seeks to express in its 
design and decoration the spirit of the Exhibition, and as a 
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consequence the statue of Electricity has a prominent place 
among its adornments. The irrepressible Parisian who 
mocks at all things, French as well as English, has christened 
M. Rexré Binet’s structure, “The Salamander,” because of 
its resemblance to a certain stove advertisement which is a 
common object of the Parisian hoarding. The Porte is com- 
posed of three equal arches placed triangularly and support- 
ing a cupola which covers 500 square metres. The total 
space occupied by the Porte is 2,340 equare metres. Stand- 
ing in front of the structure are two tall columns bearing 
lanterns illuminated electrically. The front arch bears at 
its top an escutcheon from which projects the prow of the 
boat of the City of Paris, and upon which is perched the 
Gallic cock. Above this stands the much-discussed statue of 
the Parisienne of M. Moreau-Vauthier, which represents 
the City of Paris welcoming her guests. It is the gaudily- 
coloured figure of an up-to-date woman dressed in the latest 
Paris fashion, and although somewhat startling in its modernity 
is not altogether out of harmony with the architecture of 
the Porte. The building itself and the columns in front are 
fitted with coloured glasses designed to imitate jewels in their 
settings. These coloured glasses are illuminated after dark 
by means of incandescent lamps and create a brilliant effect. 
On the right of the entrance, immediately within the arch, 
stands the statue which is intended to typify electricity, and 
the presiding genius of the Exhibition. We fecl bound to 
congratulate the artist on the result of his effort. The 
figure stands upon two immense electro-magnets representing 
the power which supports and animates it. The costume is 
a closely-fitting tunic of Assyrian style which moulds 
itself closely to a body, of which the sex is doubtful. Bands 
of coloured jewels encircle the waist, and the lower part of 
the body is draped in a robe richly ornamented . with 
strange devices in metal and colour. The headgear is 
of Assyrian style. The pose of the body and the position 
of the arms give one the impression of the stress of a 
galvanising current, but the repose of the features 
and the spbynx-like calm of the whole face give rather the 
appearance of peaceful and reliant strength. The statue 
struck us a8 the best part of what is otherwise a too highly 
decorative building. The ingenious arrangement of the 
turnstiles, which are placed in a semi-circle, permits the 
- entrance, without crushing, of 42,000 persons per hour. 

The Exhibition covers a very large part of Paris, and 
regarding the Porte Monumentale as the chief entrance, it 
would be well to indicate here the general arrangement of the 
parts. Entering at the Place de la Concorde, on the right 
bank of the river, the visitor will find the whole of this bank 
as far as the Pont d’Jena occupied by a series of buildings. 
Immediately within the Porte, after traversing a garden we 
find the Petit Palais and the Grand Palais, two permanent 
buildings, which occupy the site of the old Palais de 
)Industrie. The demolition of the old structure, and the 
erection of these two palaces at a total cost of 22,000,000 
francs within a period of two and a half years, is the most 
important achievement of the Exhibition, although it does 
not strike one so immediately as some of the other features. 
Then follow the buildings devoted to horticulture and 
arboriculture, and these and the Palais des Congrés cover the 
space as far as the Alma Bridge. 

Erected partly on pile-work, the exhibition of Old Paris, a 
historical reproduction of the ancient places of interest in 
the city, extends from the Alma Bridge to within a couple of 
hundred yards of the Trocadéro. Here the width of the 
Exhibition enclosure is increased to include the gardens and 
buildings of the Trocadéro. These grounds are devoted 
to the Colonial exhibits—the English Colonies getting an 
excellent show. Crossing to the left bank of the river we 
find the whole of the Champ de Mars occupied by buildings 
devoted to various industries. The chief of these buildings 
we described in our last letter. Turning now along the left 
bank of the river we have a complete series of buildings as 
far as the Chamber of Deputies, and including in its domain 
the immense Place des Invalides. First we pass the exhibi- 
tion of arms and armoured vessels, in which Great Britain 
has a prominent place. At the Alma Bridge commences the 
beautiful Rue des Nations, composed of pavilions which 
represent the various nations and are chosen as types of 
the best and most characteristic architecture of each 
country. The English pavilion is simple but neverthe- 
less imposing, and is an exact reproduction of Kingston 


—— 


House, Bradford-on-Avon. It isan old English manor of 
the 16th century, and is one of the purest specimens of the 
architecture of this period. Exhibited within are superb 
collections of pictures, arms, and jewels by the Prince of 
Wales. The English Pavilion is in striking contrast with 
its elaborate neighbour, the Belgian Pavilion, which ig jp 
the Belgian gothic style, and is a reproduction of the Hotel 
de Ville of Audenarde. The contrast serves to bring ont 
the chaste severity of outline in the English building, and 
the beautiful simplicity of the whole of its design. This 
brings us to the Esplanade des Invalides, which is occupied 
by buildings devoted to the arts of decoration, furnishing 
and jewel working. A prominent place is occupied by the 
exhibition of the prodacts of the national manufactures of 
Gobelins tapestries and Sévres china. 

Anybody with some knowledge of Parisian topography 
will gather from this rapid glance the vast extent of the 
grounds, and will see that many days must be devoted to the 
complete study of each part, and many weeks would be re. 
quired to get a fair idea of the whole. The French post 
office has shown a commendable enterprise by establishing 


post offices in each section of the Exhibition, the principal 


office being situated in the Avenue de la Bourdonnais facing 
the Avenue Rapp. Fifty telephone cabinets have been placed 
in the grounds and buildings, by which means the public 
can at the ordinary price, be placed in communication with 
the whole of the Parisian system. This is an inestimable 
advantage to those who have business to transact at the 
Exhibition. We were allowed every facility for examining 
the postal arrangements by the courteous officer in charge, 
whose acquaintance we had previously made at the Inter- 
national Telegraph Congress in Italy held last year. 

Just a word on the two large buildings which contain the 
engines supplying the force for the exhibits. The two 
buildings are of equal size, measuring 117 metres by 40 
metres. They furnish a total mechanical force of 20,000 HP, 
and can if required furnish exactly double that power. The 
total power of the machinery of the 1889 exhibition was only 
5,000 HP.. The power is divided thus :—15,000 =P. is 
utilised for lighting, and 5,000 for other purposes. The 
consumption of water is 200,000 litres per hour, As the 
energy is distributed under the form of electric current it is 
easily conveyed. The whole of the connections are under- 
ground, and the pipes for the conveyance of steam, electricity 
and water, have a total length of nearly 2,000 metres, and 
form with their enclosing tunnels veritable underground 
streets traversing the Champ de Mars. 

We have observed as recently as the last week statements 
in English papers generally of the irresponsible type, to the 
effect that English visitors to Paris were treated with dis- 
respect, and English ladies were liable to insult in ‘the 
streets. Such false statements as these cannot be too strongly 
condemned, nor can the fostering of international ill-feeling 
by the circulation of such untraths be too frequzntly repu- 
diated. There is not the slightest evidence in Paris of any 
ill-will towards England, and visitors can rest assured that 
they will find now, as before, the same unwearying attention 
and courtesy for which the French people are so famons. 
Prices are higher, but by avoiding close proximity to the 
Exhibition in the choice of hotel, no serious charge will be 
found. The cost of conveyance by cab, omnibus, and rail 
remains the same as heretofore. 








INSTITUTION OF ELECTRICAL ENGINEERS. 





THE meeting of the Institution of Electrical Engineers of 
Thursday, April 26th, was devoted to a paper by Prof. George 


Forbes on “The Electric Transmission of Power.” The - 


reading of the paper was marked by a return to the English 
ees of “ Niagara,” in contradistinction to whab 

r. Swinburne so many years ago characterised as the “ Red 
Indian ” manner of talking of the famous Falls, and which 
excited so much amusement and discussion when 
classical paper was read in 1893-1894. The present paper 
is dealt with, from a critical aspect, in another column. 

Dr. S. P. Thompson, in calling upon the members to 
discuss the paper, remarked upon the detachment of Prof. 
Forbes from any one set of designers or manufacturers, 
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expresced the opinion that no one else in the whole world 
could have given the Institution that paper. 

Prof. Perry would have liked more information on 
practical points, particularly as to the action of synchronous 
motors in reducing (a slip, evidently intended for “ increas- 

ing”) the power factor of transmission lines. What he 
wanted was figures of the actual sizes of motors. Also he 
regretted that so few actual detail particulars of sizes and 

rts of turbines were available. Then there was the question 
of Kelvin’s Law, on which he thought the old paper of Prof. 
Ayrton and himself* very well worth study. There was also 
a paper on “ The Telpher System,” about the same time, 
which dealt not only with transmission of power to a given 
point, but also distribution. It was curious to find that a 
statement which was made in these old papers was now con- 
tradicted, because there the writers had proved to their own 
satisfaction that it was not possible to transmit power at a 
Jess efficiency than 50 per cent. Regarding the proposal to use 
boosters, was not Prof. Forbes neglecting the fact that the 
power developed in such apparatus costs money? If the 
copper in a line be increased, power is saved ; if a booster be 
used, power is “created.” Sappose a conductor was designed 
by the Kelvin rule and a certain drop resulted, what was 
more economical? and what diminution of drop did you 
want? Here Prof. Perry begged permission to use the 
blackboard, and did so to the evident mystification of most 
of tre members and the unmistakable amusement of many. 
He was considerate enough to say that he would give his 
mathematical proof that a booster is not so economical as 
an increased amount of copper, in the printed remarks, . 

Mr. Ferranti opened his remarks by very sincerely con- 
gratulating Prof. Forbes upon his paper. He reminded the 
meeting that 150 HP. transformers with air cooling only 
had been made and worked successfully in 1889, the total 
horse-power turned out being 7,000, and “ unfortunately he 
did it, because he was speaking about it.” The insula- 
tion was of ebonite in an air space between primary and 
secondary, and this had stood remarkably well. He noted 
that there was a very strong tendency to drop rotaries in 
favour of motor-generators. He had seen in the United 
States rotaries hunting about as badly as they could do, and 
they were more suitable for water-power-driven stations 
than others, but im any case they were very tricky, and 
he considered motor-generators the best thing to adopt. 
He was at a loss to understand why engineers preferred to 
use the induction motor, for the synchronous motor was well 
adapted for motor-generators; the induction motor bad a 
bad power factor, why, therefore, did some people wish to 
force such apparatus? The best article was the synchronous 
motor-generator. With to igen 839 systems, it was 
beginning to be recognised what a valuable thing a two- 
phase system was with the centre earthed, yet many engi- 
neers seemed to be spellbound by the three-phase system. 
He was quite certain that the best system of transmission 
was not necessarily the best for distribution as well. Most 
of the members might think it a very silly thing to say, but 
afew years hence opinions might alter, and he’ would say 
that he considered the low frequency single-phase system the 
best of the lot if it is desired to transmit power a long 
distance, and turn it into continuons current. Single-phase 
motor-generators hold in step as strongly as two-phase, and 
provide perfect means of turning alternating into continuous 
current. Motors were not yet in a final stage, but he had 
seen lately a 6-H.P. motor of high efficiency, and was satisfied 
that it was only a matter of time, and that a short time, for 
the single-phase to be made equal to the multiphase motor. 
There was very great simplicity, and an absence of that 
alarming complication of multiphase switch gear, &c., while 
conductors could be large and well insulated, and fewer of 
them. He thought multiphase largely a matter of fashion, 
and once having got the notion, away we went, without 
Waiting to see if there was anything better. Here 
Mr. Ferranti entered upon the broad subject of the 

Power Bills,” and thought it greatly to be deplored 
that when our engineers were working hard, an our 
financial men risking money equally with other nations, legal 
Procedure and vested interests should block the way of our 
doing here what is being done elsewhere. People are 
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promoting powers in Parliament : what he said about them 
was this, that there should be sufficient patriotism to fight 
for an advance in this country to benefit the country. Our 
manufacturers have a hard enough fight, and he hoped that 
no professional man could be found who would put forward 
a — word to prevent any of those schemes being put into 
practice, 

Mr. Addenbrooke attributed the absence of English 
systems of transmission and the want of examples to guide 
engineers in this country to their having no incentive to go 
into the work ; the user helps the manufacturer, but oppor- 
tunities of using plant in this country are few, because 
things go very slowly. It is necessary to have a free hand 
for experimental purposes, so as to get data to carry out all 
such work, and experiment in this country seemed to be 
absolutely prohibited. The advisers of Town Councils 
appeared to tell them that they must put all sorts of obstacles 
in the way, and therefore there was a risk of the finest trade 
of the first half of the new century being thrown away. He 
asked engineers to imagine what would have been the case if 
railways had been placed in the hands of municipal authori- 
ties. Transmission work can bz done ; one did not want to 
quarrel over 5 per cent. in the doing of it, but the Legisla- 
ture and Parliament ought to give facilities for doing it. 
He wished to correct the impression that lighting and power 
could not be done on a three-phase system without special 
transformation, and he pointed out that with motor- 
generators very large variations in the line pressure could 
take place if the frequency remained the same, and yet one 
could get very good lighting. 

Mr. Esson asked some questions as to the booster system 
in practice. He suggested that if 6 HP. had to be supplied 
to give 1 HP. at the receiving end the cost of generators 
would be serious ; and he wanted to know something about the 
effect of stranding copper instead of using solid conductors. 

Mr. Hammond felt under a debt of gratitude to Prof. 
Forbes for delivering his paper at this important jancture ; 
there were five Bills before a Committee of the House of 
Commons, and all felt that the question of power transmission 
was one with which Parliament was going to deal. The 
laws of transmission were attracting the greatest attention, 
and he emphasised the point made by Prof. Forbes of a 
proper application of Kelvin’s law. Mere mortgage rates 
would not do. Prof. Forbes suggested 15 per cent., but in 
any case the figure must provide a good round solid interest 
to tempt their friends in the City to put money in the busi- 
ness. He thought the real choice of system at present lay 
between the two and three-phase methods, but Mr. Ferranti 
said “not at all,” and he spoke prophetically, and preferred 
single-phase. During the previous fortnight he had 
investigated Continental practice, and although the Continent 
often was wrong, it should be noted that engineers there 
plumped for three-phase ifi all new work. At Vienna, 
extensions were proceeding on two-phase, but at Mannheim 
and other places starting with a clean sheet, three-phase was 
used, and there was no difficulty in transmitting or dis- 
tributing on low-pressure three-phase both for power and 
lighting. He had found that there were very strong 
objections to a common return on the two-phase system. 
He briefly described some of the multiphase traction schemes 
in hand on the Continent, and iendaled by remarking that 
the latest thing was distinctly the use of motor-generators 
rather than rotaries. 

Mr.‘Swinburne pointed out that Kelvin’s law when brought 
forward contained the real novelty in its simplicity, but the 
general law that capital can be invested to save revenue was 
thoroughly well known. Kelvin’s law came in when you had 
data to work upon, whereas “a thing of that sort,” scorn- 
fully alluding to the mathematical formule of Prof. Perry 
still displayed on the blackboard, was merely a “useless 
application of arithmetic by professors.” There seemed to 
be a desire to get a general law to fit any town ; he once had 
a book of German origin for review (but did not review it), 
which he supposed was intended to be used by looking up in 
it the particular network to suit some case in hand. He 
corrected the general misapprehension about boosters by 
explaining how they were used to enable the pressure to be 
maintained throughout a line where the pressure was limited 
to acertain figure, and they practically enhanced the value 
of the power by a the highest allowable pressure to be 
ased fromendtoend. He amused the meeting by dealing with 
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the history of the alternating current motor on the lines of 
tracing the origin of religions dogmas, and characterised 
Tesla’s and other motors as introducing a new system of 
motors and not solution of theproblem at all. People used 
them. Therefore they must be right. The question was 
one of the size of mains, provided you were dealing with 
rational assumptions ; settle what you have to do, and then 
consider the ease of working and freedom from breakdowns. 
Insulation is generally more important than copper, and 
efficiency must not be overlooked; he thought Mr. Ferranti 
had been right all along. 

Prof. Forbes then replied. He was very glad if his 
“humble contribution” did serve any useful purpose. He 
replied to Prof. Perry by re-stating his distinct disclaimer to 
act a8 a professor, and recommended those who. wanted to 
know something of the booster system to consider Mr. 
Swinburne’s remarks. He was sure all were indebted to 
Mr. Ferranti historically, practically, and prophetically, and 
supported him in his ‘‘soul-stirring words.” He told Mr. 
Eseon that he did not think there was any difference between 
stranded and solid wire as regards lag factor, the difference 
was in what is known as “skin resistance.” And then he 
reminded Mr. Hammond that while one could easily ascer- 
tain the stereotyped method of going to work, it was not 
necessarily the best. 

The President did not let the meeting close without a few 
words to impress upon electrical engineers the importance of 
appreciating power transmission ; a problem, he said, which 
could not be faced on a parochial view. He dwelt upon the 
use of power in Lombardy—the Lancashire of Italy—where 
a large nomber of towns with names unknown to him until 
his visit there, were going to have power distributed to them 
at high pressure and in large quantity, and, he continued, 
“We have to compete with these manufacturers in North 
Italy. Are we going to be debarred from using the cheapest 
_ best power? If so, it will be little short of a national 

isaster.” 
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PROF. FORBES ON DISTANT POWER 
TRANSMISSION. 


[COMMUNICATED. | 
Tue Institution of Electrical Eagineers is again indebted to 
Prof. George Forbes for a paper on the “ Electrical Trans- 
mission of Power over Long Distances,” and papers on this 
and allied subjects are greatly to be welcomed at the present 
time on account of the many transmission schemes now 
under consideration, both in this country and in the 
Colonies. At the same time, we are compelled to state 
that, in our opinion, the paper in question was a disap- 
pointing one, as it contains little that is new, and several 
of the views put forward by the Professor are, in our 
opinion, misleading. Moreover, the discussion was equally 
i as the interruptions to which most of the 
speakers were subjected by Prof. Forbes generally tended to 
prevent a free discussion of the paper, and kept many of 
the best men from speaking at all. We may be perhaps 
allowed to express the hope that, on future occasions, Prof. 
Forbes will see his way to show a little more consideration 
to the feelings of his fellow-members. ; 

Before proceeding to criticise the paper, it is perhaps only fair 
to state that we wholly disagree with the author’s remarks con- 
cerning teaching the members of the Institution. It would 
be nothing less than an absurdity to suppose that members 
of a hard-worked profession attend such meetings as the one 
in question for any other purpose than to gain extra experi- 
ence and new ideas in the branch of work in qaestion—in 
other words, to learn something. 

The Institution of Electrical Engineers is not a social club, 
but exists solely for the purpose of benefiting the members of 
the profession in their professional work, and the benefits are 
derived almost entirely from the reading and discussion of 
papers connected with various vranches of electrical engi- 
neering. 

Most of the first part of the paper, put forward by Prof. 
Forbes as a basis of discussion (but, as a matter of fact, not 
even referred to by — of the speakers), may be very briefly 
considered, as, with the exception of that part relating to 
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the Niagara scheme, it consists merely of abstracts of 
articles from the foreign technical press relating to varions 
long distance power transmissions actually carried ont. Most 
of the examples put forward by Prof. Forbes are typical of 
Continental and American practice of the last three years, and 
are interesting, as each possesses special features, Ip 
passing, we may note that Prof. Forbes gives another name 
to what is universally known in this country as the “ power. 
factor” of a circuit, namely, “ induction-factor,” which we 
consider a pity, as tending to lead to confusion. Moreover, 
the expression “induction-factor” has long ago been given 
toa — different quantity by Prof. Carus- Wilson. 

A good deal can, however, be said with regard to the 
author’s remarks on the design of the Niagara power trang- 
mission, and on the claims he makes for it. We may say 
at once with regard to these claims that they are, in our 
opinion, much over-stated, and in some cases, inaccurate, 
We would point out to Prof. Forbes that before the Niagara 
enterprise was even thought of, Mr. C. E. L. Brown had 
practically developed (1) the vertical shaft “ umbrella” type 
of polyphase generator ; (2) the generation of electric power 
by means of turbine-driven generators, the transmission of 
the generated power over long overhead lines, and its utilisa- 
tion by means of alternating current motors; (3) the oil- 
cooled transformer ; and (4) field poles wound with 
strip, This work was principally done in connection with 
the power transmissions at Hochfelden and other places in 
Switzerland and Germany, We cannot agree with Prof, 
Forbes in his statement that Niagara practice has since 
been adopted by everyone as a standard, for we consider 
that its best features are indirectly due to the early 
work of Mr. ©. E. L. Brown and others of his fellow 
Continental engineers, while other features—such as the 
externally revolving magnet wheels of the generators, and 
the oil-cooled armatures, have been either avoided or aban- 
doned in subsequent enterprises of this character. 

On the other hand, as far as we know, the first use of 
rotary converters and a frequency of 25 cycles was made at 
Niagara, and regarding this latter feature that Prof. Forbes 
makes so much of, it is of interest to note that it has 
not been adopted in any modern transmission plant; in 
fact, we believe that the Niagara installation is unique in 
this respect. To illustrate our remarks, we may point to 
the four large power schemes described in the first part of 
the paper, where the distances vary from 16 to 80 miles; 
here we see that the lowest frequency is 42 cycler, and the 
highest 50. Tous it is very clear that the disadvantages of 
a low frequency such as 25 cycles far outweigh its advantages 
for all power transmissions over distances less than 100 
miles, unless rotary converters of large size are employed." 
With this latter type of machine it is absolutely necessary 
to lower the frequency to 25 cycles or less, in order to obtain 
satisfactory service. Otherwise the number of poles on the 
rotary (fixed by the permissible speed, this being kept a 
high as ible), becomes so large that satisfactory com- 
mutation is made very difficult, if not impossible ; moreover, 
“hunting ” of those rotaries running in parallel is very likely 
tooccur. On the other hand, a low frequency must be usd 
for very long transmissions, say above 100 miles, on account 
of the line. The inductive drop in the overhead lines (ot 
inductive rise in the case of cable lines) depends very greatly 
on the frequency, and for such distances the gain in these 
respects may outweigh the disadvantages of such a frequency 
as 25 cycles. The more obvious disadvantages of a low 
frequency are (1) all lighting work by means of static tran 
formers becomes impossible; (2) generators, transformers, 
and motors become excessively heavy, and therefore undaly 
expensive—this extra expense is of the nature of 30 per cent. 
for motors up to 30 BHP., and about 15 per cent. to 20 
per cent. for the generators; (3) the performance of the 
generators, particularly with regard to pressure regulation, 
is greatly impaired ; for instance, we have been inf 
on excellent authority that the pressure drop on the 
5,000 #.P. Niagara machines at fall load and a power-factor 
of 75 per cent. is 40 per cent. 

If this is the actual figure, and we have no reason t 
donbt its accuracy, it becomes clear why Prof. Forbes 


* The frequency of 25 periods per second 1s to ba employed for 
three-phase transmission, with rotary converters, on part of the Dablia 
electric tramway system, the account of which is concluded in this 
issue.—Eps. Exc. Rev. 
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advocates the use of an artificial load before putting these 
machines in parallel. This use of an artificial load, so 
adversely criticised in Prof. Forbes’ 1893 paper, was not 
referred to in the paper read last week. 

Regarding the questions of parallel ranning of the gene- 
rators, and performance of induction motors for frequencies 
lying between 25 and 50 cycles, modern experience con- 
clusively shows that a 50-cycle plant is jast as good as one 
of 25 cycles. No difference can be detected in the parallel 
ranning (with a given typa of alternator and prime mover) 
and the various makers’ guarantees for 50-cycle polyphase 
induction motors are the same as those given for 25-cycle 
motors. There is yet another strong argument in favour of 
moderate frequencies, such as 40 to 50 cycles—namely, 
most makers (particularly on the Continent) have 
standardised their motors, transformers, &c., for such 
frequencies, and therefore, at any rate for the present time, 
deliveries of motors and auxiliary apparatus can be quickly 
made—a point of no small importance to the consumer. 

Personally, we are strongly of opinion that the frequency 
of 50 cycles admirably meets all the requirements of trans- 
mission work up to the distance of 10 miles, unless, as 
already stated, rotaries have to be used. 

This brings us to another question—the use of rotary 
converters. In the discussion on the paper, Mr. Ferranti 
gave it a8 his opinion that in all cases where an alternating 
current has to be converted to direct current, motor-gene- 
rators will give far better results than rotaries, which he 
aptly describes as “tricky” machines, We heartily agree with 
him, and the ELECTRICAL REVIEW on more than one occasion 
urged the claims of the motor-yenerator, either in its asyn- 
chronous or syachronous form. Mr. Ferranti prefers the 
latter, and we think he is certainly right for the case of over- 
head transmission lines and large units, say, above 300 Kw. 
For short transmissions, especially with underground cables, 
we prefer the induction motor, if not too large, on account 
of its simple design and character, and the simplicity of 
its starting arrangements. However, very little con- 
sideration should show that if large amounts of polyphase 
power have to be converted into direct current at the 
end of a long transmission line, and then distributed, 
synchronous motor-generators should give the best results, 
and from extensive experience in the design and 
operation of both classes of plant we are in a position to state 
that this is actually the case in practice. The rotary con- 
verter has two advantages—including its reducing trans- 
formers, it takes up somewhat less room, and has a somewhat 
higher efficiency than a motor-generator. On the other 
hand, parallel running is difficult, as the machines will hunt 
on the slightest provocation, and successful parallel running 
with rotaries depends far more on the line and prime movers 
than does the parallel running of synchronous motors ; the 
necessary switch gear is complicated and expensive ; feeding 
three-wire systems from the direct current sides of rotaries 
is & difficult matter ; synchronising requires considerable 
care (partly because the machine may synchronise at the 
wrong pole) ; owing to the fact that the ratio of direct 
current E.M.F. to alternating current E.M.F. is constant, 
regulation of the direct current circuits cannot be effected 
through the field magnets alone, but auxiliary choking coils 
must be used, increasing the complication ; and, as pointed 
out above, a low frequency is essential for successful opera- 
tion, The first cost of a motor-generator plant, receiving 
the high pressure currents directly from the line, does not 
exceed the first cost of a rotary converter plant with its 
reducing transformers and more complicated switch gear ; 
moreover, the phase rectifying properties of the rotary con- 
verter are no better than those of the synchronous motor 
generator. : 

Prof. Forbes does not express an opinion on the relative 
merits of rotary converters and motor-generators, nor does he 
state whether he is responsible for the adoption of the 
former in the works of the Aluminium Company, Mathiessen 
Alkali Works, and Carborundam Company, bat it would 
appear that he is. Wath regard to the rotaries in the second 
of these works, a few particulars are given. For instance, 
they are started by means of an induction motor, and 
belting, and the commutators are kept in good condition by 
allowing the shafts of the rotaries to move axially, the motion 
being given to the shafts by a combination of electro- 
Magnets, springs, and clockwork mechanism, 


We quite fail to understand why an equally effective service 


~ could not have been given to the Carborandum Company 


(whose requirements are undoubtedly unusual and severe) by 
means of three-phase currents, but the author gives no details 
nor reasons, merely making the statement. Prof. Forbes 
states that the last seven generators installed in the power 
house differ somewhat from the first three machines, in that 
they are built more nearly in accordance with his original 
specification, use, for instance, being made of an sbandoned 
idea of Mr. Ferranti’s, in which the armature conductors are 
arranged for oil cooling. The external field ring is still 
retained for these extensions, and the armature currents 
are still generated at a comparatively low pressure, this 
being stepped up for the line. This latter feature contrasts 
unfavouravly with modern practice, especially that of the 
Continent; it is equally safe, and more convenient and 
economically better, to generate the high pressure currents 
directly in the stationary armatures of the generators, which 
are built somewhat larger to admit of this being done. Bat 
we believe this to be a point fully recognised by Prof. Forbes, 
and, if we remember rightly, he endeavoured to per- 
suade the Westinghouse and other American companies to 
put forward such high pressure generators for the Niagara 
work in 1892, but without success, There can be little 
doubt, however, that in the future, large high tension 
plants will generate the high pressure current directly, 
even for such pressures as 40,000 volts, in the same way 
as is now done at Paderno (14,000 volts), Mechanicaville 
(10,000 volts), &c. 

It would have been of very great interest if Prof. Forbes 
had deult at greater length with the constructional features 
of the Niagara transmission line, and with the auxiliary 
apparatus, such as lightning arresters and guards, and the 
automatic cut-outs, including the balanced motor mentioned 
by him, which automatically cats out a defective line. The 
experience gained at Niagara should be of the greatest 
benefit to those planning similar undertakings; evidently 
many changes are being made from the original designs. 

No information whatever is given by the author relative 
to the working of the plant in the Niagura power house, and 
generally speaking, he is extremely reticent regarding the 
whole undertaking. The effect observed at Baffulo and 
commented on by the Professor regarding the regulation of 
the Niagara turbines is interesting, but we venture to state 
far from new; it has long been familiar to the engineers of 
turbine-driven power houses, 

Prof, Forbes expresees no opinion as to the relative merits 
of oil-cooled and air-blast transformers, but as an installa- 
tion of Wagner oil-cooled transformers to the eatent of 
20,000 H.P. has just been put down in the works of the 
Carbide Company, it would almost appear that the air-blast 
type has been found inferior to the oil-cooled type. It is 
worthy of note that the air-blast transformer has not been 
used to any extent on the Continent, the oil-cooled type 
being almost universally used for extra high-tension work 
and large sizes. With air-blast transformers, there is always 
the danger that should a coil or portion of the winding burn 
out, the strong air current may cause the whole transformer 
to fire, with perhaps disastrous results to the sub-station—we 
may mention that such an occurence recently came under our 
notice where this actually happened, great damage being done. 
The blower outfit supplied with an installation of air-blast 
transformers frequently becomes very inconvenient, on 
account of the space required by it. Compare, for instance, 
the blowers mentioned by Prof. Forbes in connection with 
the Los Angelos power transmission. 

It is interesting to note that Mr. Ferranti is entitled to 
the credit of the air-blast idea as applied to transformers ; 
last week he described his early work with the original air- 
blast transformer, and discussed the results obtained with it. 
At the same time he described the manner in which his 
application for a patent covering this idea, among others, 
had been refused (in the usual manner) by the United States 
Patent Office. 

We now come to the second part of the paper, which 
deals with the application of Lord Kelvin’s law of maximum 
economy to power transmission work, and draws attention to 
the use of boosters and phase rectifiers, to the relative 
merits of two and three-phase workiog, and to the use of 
aluminium conductors. That part dealing with the use of 
boosters in the transmission lines is far and away the best 
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rtion of Prof. Forbes’s paper, and will well repay study. 

he tables compiled, giving the weights of copper required 
per ‘horse-power transmitted, with various efficiencies, for a 
given distance and line pressure, are very instructive, and 
may prove of considerable service to those accustomed to the 
Professor’s way of thinking. As he rightly observes, bow- 
ever, the engineer whose business it is to work out many 
power schemes, threshes these things out independently for 
himself, and, incidentally, compiles his own tables and data, 
which he takes care to keep to himself. We can, therefore, 
appreciate all the more the data the author has given in this 

art of the paper. The most valuable table of them all, 
use it is so easily applied and understood, is, in our 
opinion, the last, which gives the impedance factors, or factors 
by which the ohmic drop in the line has to be multiplied by 
in order to get the actual drop, for various frequencies, sizes 
of conductor, and distances of the conductors apart. The 
table has apparently been calculated from the well-known 
logarithmic equation, and agrees fairly well with the table 
we ourselves have used for several years past, and the 
accuracy of which, as tested in practice, we have found to be 
good enough. 

With further reference to the subject of the employment 
of boosters for transmission lines of great length, as we have 
had no practical experience with this class of apparatus used 
nnder these circumstances, we hesitate to criticise this part 
of the paper. It may be that considerable real economies may 
be effected in this way, and, on the other hand, it may bethat 
these only hold on paper, and that, as Prof. Perry says, itis really 
more economical to put extra copper in the transmission 
lines and dispense with boosters. We will only point out 
here that if synchronous machinery is ranning from the line, 
by building such machinery large for the work it has to do, 
it can be madé to raise the voltage on the lines, as well as to 
diminish the lag, and thus perform the function of a 
booster. But the over-exciting of synchronous motors (or 
rotaries) doing actual work must not be pushed too far. 

It was elicited from Prof. Forbes during the discussion 

that he knew of no case in which boosters were being used 
in the high pressure transmission lines. We cannot help 
thinking that dividing a very high tension and long trans- 
mission line into sections at boosting sub-stations, might 
prove exceedingly inconvenient in practice, and that these 
sub-stations might show themselves to be weak links in the 
sy:tem, 
4 Prof. Forbes mentions the use by the Oerlikon Company 
of over-excited synchronous motors running light in con- 
nection with some of their power plants, in order to improve 
the power-factor of the system. We do not think, however, 
that the employment of synchronous motors in this way will 
ever become general ; although, as indicated above, it cer- 
tainly pays to employ as many synchronous motors as possible 
with any power scheme, using these, however, as motors, 
building them a little large, in order that they may carry 
their rated loads even if much over-excited. This is, how- 
ever, a very different thing to running huge synchronous 
machines doing no useful work whatever, and we do not 
think that the Oerlikon Company would instal such machines 
nowadays. We have it on the best authority that their real 
reason for doing so with some of their earlier power plants 
was simply on account of the large pressure drop the 
generators were found to have with the induction motor 
load—in one case in particular, it was found that the 
generators (which ran at an abnormally low speed) would 
not give their proper tension at the full (inductive load), and 
so synchronous motors, running light and much over excited, 
had to be put down at the receiving end of the line in order 
to improve the power-factor of the system. To those of our 
readers who desire some real information on the subject of 
phase rectifiers, we commend to their notice a most valuable 
and practical article recently published in the Electrical World, 
of New York, written by Mr. E. J. Berg, of the General 
Electric Company. 

Prof. Forbes still advocates the two-phase system of trans- 
mission rather than three-phase, and this in spite of the fact 
that he stands absolutely alone in his opinions, and that every 
long-distance transmission of the present day (including 
Niagara, where the Scott system is used) is carried out with 
three-phase currents; the text of the paper alone would be 
sufficient to prove that the proper sphere of the two-phase 
system is certainly not to be found in power transmission 


atin td 


work. We do not for one moment suggest that two-phase 
systems are unsuited to modern requirements, but what we 
do say, is that the field of application of two-phase systems 
is very narrow, and that such systems are only suitable for 
comparatively short transmissions (under 10 miles) where 
lighting work forms the greater portion of the load. In all 
other cases, and particularly for long-distance transmissions, 
we are convinced that the three-phase system will give the 
best results. 

Referring to generators, Prof. Forbes states that a two- 
phase machine is preferable, as givinga more useful machine 
and one easier attended to and tested. The first statement 
we cannot understand, while we differ from the Professor 
regarding the second and third. The attention required is 
exactly the same in each case, and to test the circuits of a 
three-phase armature is no more difficult than to test those 
of a two-phase armature. It is always easy to isolate each 
phase, even if they are inter-connected ; and, as a matter of 
fact, large three-phase power generators invariably have both 
ends of each phase brought to terminal blocks, where the 
necessary internal connections of the phases are made, and 
thus each phase can be easily isolated. As to the pressure 
regulation of three-phase generators, and the effects of 
unequal loading of the phases, we cannot accept the author's 
statements, nor can we see that he justifies his views. The 
observations made by Prof. Forbes on an alternator with 
unequal loads on the phases, described by him in his 1893 
paper, and referred to again in the present paper, prove 
nothing. Firstly, polyphase generators have been vastly 
improved with regard to pressure regulation since that time; 
and, secondly, the experiments were carried out with glow 
lamp loads. Now, power generators are never loaded up to 
their full capacity with glow lamp loads, their load consisting 
for the most part (for the Niagara case entirely) of motors 
and transformers, or both. With a load of this character, 
the tendency for the voltage of any one phase to rise or fall 
above or below that of any other is immediately checked, 
as the back E.M.Fs. of motors and transformers adjust them- 
selves in accordance with the terminal E.M.Fs. This effect 


' is so marked that it is perfectly possible to connect any con- 


sumer across one phase without impairing the: pressure 
regulation of the circuits, but naturally, in practice the loads 
are distributed as equally as possible between the three 
phases. To put the matter shortly, if ordinary precautions 
are taken to balance the loads on a three-phase system, 
and if the generators are properly designed with 
to pressure regulation, the of the system as a whole 
gives no more trouble than does that of a three-wire direct 
current system, and equally good results are perfectly easily 
obtained. ale 
Although Prof. Forbes’s argument with regard to the 
relative cost of copper with the two systems is- perfectly 
correct, because each system is put on exactly the same basis 
when the middle point of each is earthed, we maintain that 
for long power transmissiowé there is still a saving of 25 per 
cent. in the transmission line if the three-phase system be 
used, because in such cases it is bad practice to earth the 
middle point of the star, and it should never be done. That 
Prof. Forbes is quite aware of the saving of copper that 
occurs in actual practice with the employment of three-phase 
systems is quite certain, because for the Niagara-Buffalo 


. transmission he has installed Mr. Scott’s system to change 


the two-phase currents generated in the power house into 
three-phase currents for sending over the lines. This 
additional complication and reduced efficiency would have 
been spared if three-phase generators had been put in at first. 

Other important advantages of the properly-arranged 
three-phase system over the two-phase arethe reduced cost of 
insulators and overhead construction, on account of the 
smaller namber of conductors,.the reduced losses due to 
ee and the smaller inductive drop in the transmission 
ine. 

The author briefly discusses the employment of aluminium 
for overhead power lines, but does not appear to advocate 
its use. As the Westinghouse Company is the only concern 
(as far as we know) which has aa aluminium on a large 
scale for this purpose, and as it is no longer put forward by 
them, it may be taken that the disadvantages outweigh the 
advantages. It may be, however, that in the future an 
aluminium alloy will be found, which will prove of greater 
utility for this work than either copper or the pure metal. 
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The last part of Prof. Forbes’ paper puts forward certain 
points for the consideration more particularly of English 
engineers, and he suggests that an English type of power 
plant should be worked out, presumably embodying these 

inte, and the views given in the body of the paper. We 
think that it is somewhat late in the day for this, and that 
the experience of men such-as Mr. CO, E. L. Brown, Mr. 
Ferranti, and that of the large American and Continental 
firms is quite good enough to go upon, at any rate for the 
present. We will conclude our remarks on the paper by 
putting forward certain main features which we consider 
represent the best practice of to-day in long-distance power 
transmission work, that is, transmission over distances above 
10 miles and not exceeding 100 miles. These are :— 

1, The employment of a three-phase system with no point 


connected to earth will give the greatest economy and best . 


results. 

2, The frequency should be not less than 40 nor more 
than 50 cycles. 

8. Conversion to direct current should be made by means 
of motor-generators, preferably synchronous, if of large 


size. 

4, The high-pressure line currents to be generated directly 
in the stationary generator armatures. 

5. Inductor alternators to be avoided. Internally 
revolving field alternators with separately driven exciters 
form the best arrangement, 

6. All three-phase generators to be so designed that the 
fall of pressure between no load and full load with constant 
speed and excitation will not exceed 15 per cent. when the 
power-factor of the load is 75 per cent. or less. 

7. Synchronous motors to be used for all large work, and 
generally as much as possible. 

In conclusion, we should like to say that we thoroughly 
endorse Prof, Forbes’ remarks regarding the failure of British 
electrical engineers to realise the immense amount of business 
they are losing, not only in the Colonies, but also at home, 
Toe time is fast approaching when something more than the 
manufacture of two-pole dynamos will be necessary to keep 
the large concerns in this country in their present state of 
prosperity, and it is to power work—polyphase power work 
—that manufacturers must look for business in the future. 
At the present time all the best class of electrical work is 
going to foreign firms, and a great deal of ground has been 
lost. In this connection we are sorry to note that the con- 
sulting engineers to two large polyphase schemes at present 
being tendered for (Dublin Electricity Works and the 
Central Electric Supply) have both made it a condition of 
tendering that plant of similar size and type shall have been 
actually made by the tenderer. This clause effectually shuts 
out the British manufacturer altogether, and is equivalent 
to stating that the tenders of foreign firms only will be con- 
sidered. While we quite appreciate the points of view of 
Mr. Hammond and Prof. Kennedy, who have their clients 
to think of first, we cannot help thinking that it is rather 
hard on the home manufacturers, even if they have only 
themselves to blame in the matter, because it makes it very 
difficult for them to get a start. 








PARLIAMENT AND THE TELEPHONES. 





By the agreement of 1892, ratified in 1895, the Post Office 
undertook to lay wires between exchanges for the National 
Telephone Company. In attempting to carry out the work in 
Glasgow they were opposed by the Corporation, who submitted 
the question to legal decision, which was in favour of the Post 
Office. On Friday the 27th ult., Sir O. Cameron moved 
in the House of Commons a reduction of the P.O. vote, for 
the purpose of calling attention to the matter, and marking 
his disapproval of the steps taken by the P.O., which he 
described as sacrificing the rights of municipalities in 
regard to the control of their streets. The discussion 
became somewhat general, and the London County Oouncil’s 
attitude was also referred to. Mr. Hanbury explained 
that there was some. misconception as to what had been 
done. It was not that the Government had under- 
taken to lay subscribers’ lines, but only lines between 
exchanges, which was provided for by agreement, and he 





thought an agreement made by the P.O. ought to be 
rigidly respected. Notwithstanding the explanation given 
by Mr. Hanbury, Mr. Caldwell ventured to say that the 
agreement between the P.O. and the National Telephone 
Company was not a valid agreement, or one that could be 
enforced in any way upon the Corporation of Glasgow, who 
were quite willing to delegate everything that was necessary 
to the P.O., buat they refused emphatically to allow the 
P.O. by a subterfuge to give to a private company a 
right which was never intended to be conferred upon it. Sir 
J. Fergusson reminded the Committee that the conditions of 
the agreement were before Parliament in 1892, were clearly 
understood and not objected to. Several members took part 
in the discussion, which at times went beyond the subject 
first raised. When it is considered that the member for the 
Bridgeton division of Glasgow, in the interests of his 
municipality, raised a discussion in the Imperial Parliament 
on the carrying out of a definite agreement which has been 
legally decided upon, it suggests the idea that if municipal 
telephones should become general, the time of Parliament will 
be considerably occupied, and the eventual result on the 
revenue earning departments will be somewhat different to 
that contemplated by the Secretary to the Treasury. 





_CORRESPONDENCE. 





Re Works’ Dispute. 


In your issue of the 27th inst. appears a letter under the 
above heading from Messrs. Bruce Peebles, of Ejinburgb, 
which is certainly misleading. 

To begin with, Messrs Peebles say : “ Noticing an arga- 
ment in your current issue, &c.”. I have looked through 
your paper for the 20th inst., and cannot find any such 
argument, I can only find your report of the action we 
brought in support of our members’ claims for back time ; 
I cannot find any argument in the columns of your paper 
with reference to our dispute with Messrs. Peebles. 

In reply to the rest of their letter, I may say that the 
dispute has been brought about through the action of Mesers. 
Peebles themselves. The fact is that for over 12 months 
past Messrs. Peebles have been trying to induce us to supply 
them with men at 94d. per hour and rail fare ; in addition 
they have been, and still are, advertising in your paper for 
armature winders on the same terms. 

We only asked the firm to sign an agreement to the effect 
that they were prepared to recognise the conditions that are 
already in force in the shop as the working rules of their 
winding department. This they refused to do, and on March 
8rd last, although Mr. Pickstone, the works’ manager, said 
that on the whole he could see nothing objectionable in the 
proposed rules, but that it was against the tradition of 
Mesers. Peebles to enter into any agreements either with 
masters or men; in fact, they would not sign anything, nor 
even make an appointment to discuss the matter with a view 
of coming to a settlement in the future. 

The firm were written to again on March 5th, asking 
them to accept our proposals or to agree to meet us in order 
to discuss the matter and come to an amicable settlement. 
Messrs, Peebles replied on March 8th, stating “that they 
had received our letter and that the same was receiving their 
serious attention.” Since-then they have not communicated 
with us, but on March 12th at 2 p.m. five of our members 
were called into the firm’s office and informed that they 
would be discharged, as they had been engaged in a move- 
ment to create a strike, These men on leaving the works 
were received by a strong force of police. At 4.30 p.m. the 
same day the remainder of the men were told by Mr, 
Carmichael Peebles “ that five men had been discharged and 
they would never be seen again inside the works, and that 
the other men must clearly understand that if. they came to 
work the next day they would-be considered to have left 
their trade society, any man not coming in by 9.a.m. would 
be discharged” ; 15 men did not go in next morning so the 
position remains, we have five men discharged to intimidate 
the others, and 15 men discharged for not leaving their 
trade union. . ‘ 

Messrs, Peebles say that they are glad of having got ‘rid 
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of some of these greedy gentlemen, and that they have 
reduced wages 10 per cent. and increased their output. 


This hardly squares with their frantic efforts to get our — 


members to remain at work, and since then to induce them to 
return. Also the fact that they have sent men scouring every 
provincial town for winders to take our members’ places, 
offering permanent employment at 10d. per hour, and all 
removal expenses paid, but without success. 
F. E. Sims, 
General Secretary, 
Electrical Trades Union. 


London, E.C., April 30th, 1900. 





Wiremen’s Woes. 


I have waited to see if “ Wireman” had anything more 
to say about the man who had charge of the three-phase 
plant. As Iam that man I think it only fair to point out 
that “ Wireman ” knows absolutely nothing whatever about 
my career. With regard to my ideas of three-phase machinery, 
he is not in a position to criticise, being quite ignorant of 
this class of machinery himself. And as to the charges he 
brings against me, these are without foundation. 

With regard to this particular works’ manager, “ Wireman” 
has acknowledged to me more than once, that this gentleman 
was one too many for him ; and as for the bricklayer’s wage, 
“ Wireman” knows that I have a.higher wage than any 
wireman in the town, himself included. 

Now, “ Wireman,” it is only jealousy that has prompted 


you to write that letter, and a man who is jealous of the’ 


advancement of others is unworthy of the name “ Wireman.” 


The Man with Original Ideas 
of Polyphase Machinery. 


39, Millbavk Crescent, Hartlepool. 


| 
| 








OUR LEGAL QUERY COLUMN. 





[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible Free use of fictitious names, &¢ , 
may be made Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the vicws which he may express. | 





Booster writes :—‘In the Exgorricat Review for February 16th 
1900, you published an article entitled ‘The Legal Status of an Elec- 
tric Inspector,’ and pointed out the remuneration to which an inspector 
is entitled under Section 37 of the Electric Lighting (Clauses) Act, 
1899. I am anxious to know what are incladed in the ‘fees and 
reasonable expenses ’ of an electrical inspector.” 

*.* No case has yet arisen as to the meaning of these words as 
used in the Act of 1899. We might mention, however, that the 
“fees and reasonable expenses” of an electric inspector which, in the 

* absence of any agreement to the contrary, are to be paid by the 
undertakers by Section 47 of the Electric Lighting Orders Confirma- 
tion (No. 15) Act, 1890, are confined to the expenses incurred by him 
in making tests and inspections, and do not include the salary of the 
inspector or the expenses of his laboratory. In the case of Orawford 
v. City of London Electric Lighting Company (67 L.J Q.B., 942; 78 
L.T., 841; 47 W.R., 45), the following account had been delivered by 
the inspector :—Rent of electrical laboratory for two years to Christ- 
mas, 1896, £390; gas for heating laboratory for same period, £5 
10s. 61.; electricity for lighting and testing for same period, £15 7s. ; 
cleaning and co: 1 for same period, 7s.; insurance till 1897, £6 11s. 64.; 
wages of assistants till 1696, £142; interest upon capital outlay on 
instruments, fittings, &c., for two years ending Ohristmas. 1896, £17 
19s, 11d.; depreciation on value of instruments, &c., at 5 per cent., 
£33 1s 1d; salary of electric inspector until Obristmas, 1895, 
£613 3s. 9d.; total amount claimed, £1,226 23 7d.; leas fees received 
by electric inspector to Christmas, 1896, £84; net claim, £1,142 23. 7d. 
The decision of the Alderman (which was upheld by Day and 
Ridley, J.J.,) was as follows: —“ The amount of fees is admitted to 
b3 £84. The other items in this account I hold cannot properly be 
included in the expression ‘fees and reasonable expenses of an elec- 
tric inspector;’ but if the Court before which this case shall be 
heard decide that the said items can be so inc'uded, then in order to 
save the parties coming here again I ascertain the amounts. I 
approve of all the items as reasonable except the last, viz, the salary 
of inspector, £613 33. 9d., which (as he only gave two-thirds of bis 
time) I reduced tu £418 153. 10d. The total would therefore be 
£937 14s, 83,” 





“Unpaid ” asks:—" Does the use of the word rent in connection 
with the supply of erergy by an elect:ic ligh‘ing company entitle 


——e 


them to exercise any and which of the privileges usuall Xercised 
by a Jandlord whose tenant is in default ?” = 

*,* The mere fact that the sums charged for the supply of elec. 
tricity are termed “rent,” does not enable undertakers to 
such monies in the same way as or subject to the privileges which 
may be exercised by a landlord. Thus, suppose the undertakers 
proceed to seiz; the goods of- a consumer under a distress warrant 
granted by justices in respect of money due for electricity supplied 
to bim within a year before the filing by the consumer of ‘& petition 
in bankruptcy. Under such circumstances a landlord could recover 
the full amount under Section 34 of the Bankruptcy Act, 1869, but 
undertakers must fall into line with the other creditors, [See ex parte 
Hill. Inve Roberte, 6 Ob. D, 63; 46 LJ., RK., 116; 37 L.7.. 46 
25 W.R., 784 ] ; a 








METAL MARKET.—Fluctuations in April, 
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Up the River.—Messrs. Keith, Prowse & Co. have insti- 
tuted a Launch Agency for biring out steam and electric launches for 
trips up the Thames during the coming summer. They not only let 
out the launchs, but undertake to cater for parties, provide m 
and other entertainments, &c. A list of terms may be obtained at 
48, Oheapside, E.C, 
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Crry or Lonpon Exrcrric Liagutina Company, Lrurrep, v. 
Mayor aNp Corporation or Lonpon. 


On Friday last Mr. Justice Farwell, sitting in the Ohancery Division 
of the High Court of Justice, commenced the hearing of the action 
at the instance of the City of London Electric Lighting Company, 
Limited, againat the Mayor, Alderman, &c., of London. Mr. Oripps, 
Q.0., and Mr. Roskill were counsel for the plaintiff company, and Mr. 
Swinfen Eady, Q O., Mr. Danckwerts, Q.0., and Mr. A. J. Walter for 
the defendant Oorporation. 

Mr. Onrprs, QC., in opening the case, said that the action was 
brought to determine the question whether certain contracts in which 
the plaintiffs were interested, and of which they were assignees, 
were valid and binding between them and the City of London, 
who were the successors of the Commissioners of Sewers. 
The question would be whether under the two Acts relating to the Oom- 
missioners of Sewers, the contracts were null and void, or were valid 
and binding ; and that question turned on the construction of the Oom- 
missioners’ Acts of Parliament of 1848 and 1851. The contract in 
question was entered into in 1890 or 1891, and had been acted on by 
both parties as operative and effective ; and the plaintiff company 
had expended a very large sum of money indeed on the undertaking, 
that the contract was binding and effective. Toere had been litiga- 
tion before Mr. Justice Kekewich in which certain terms of the con- 
tract were considered on the basis that it was a binding contract. 
It was only lately that the suggestion had been made by the Mayor 
of Loudon that the contract was null and void. There were three 
separate contracts for the lighting of the Oentral, Hastern and 
Western areas. As regarded the Oentral and Western, at the time 
the contracts were made there were among the Commissioners 
of Sewers, certain aldermen and common councilmen who were 
also sharéholders in the Brush Company, with whom the contracts 
were made, and the suggestion was that if they were members of the 
syndicate or company which entered into the contract, ipso facto the 
contract was null and void, and for that contention the defendants 
relied upon the terms of the statute. The third contract was entered 
into when no member of the Commission of Sewers or Alderman or 
Oommon Councilman was a member of the contracting syndicate 
or company ; but subsequently, certain shares were taken in the 
plaintiff company by members of the Corporation, and the suggestion 
was that if—even after the contract had entered into—any city 
councillor or alderman took shares, that ipso facto rendered the con- 
tract null and void. He (Mr. Oripps) submitted that although at 
the time of two of the contracts being madesome of the Commissioners 
were shareholders, that fact did not nullify the contract. In the 
case of the Eastern District the original contract became vested 
later in the plaintiff company, of which some members of the 
Corporation were shareholdérs, and the defendants now said that that 
fact made the contract null and void ab initio. The plaintiffs there- 
fore asked a declaration that all these contracts were valid. The 
defendants said that under‘the Commissioners of Sewers Act of 1348, 
if any Alderman.or*Common Councilman was directly or indirectly 
interested in “any. contract for works, &c., with the Commissioners, 
such contracts became gull and void. He (Mr. Cripps), however, 
submitted that this provision was limited in its operation, and did not 
apply to the circumatances of the contracts now in question. He 
contended that it was intended only to apply to the case of persons 
directly, in carrying on his own or a partnership business, and not to 
the case where the person was a shareholder only in a public com- 
pany, and who took no personal step to effect the procuring 
of the contract, An Alderman and a Common Oouncillor might 
hold a share in the gas company, the electric lighting company, 
or the New River Water Company, then, if the defendants’ contention 
Were correct, upon an information being laid, the city might be 
plunged in darkness, and have its water supply stopped. He sub- 
mitted that that was an unreasonable contention. 

Mr. Rosx1ut having followed on the same side, 

Mr. Swinren Eapy, for the defendants, said that he disputed 
altogether the statement which had been put forward by Mr. Cripps 
that a shareholder in a company was not a person interested in that 
company. The true construction of the contract was that it was a 
contract to execute “ works.” It was true that the “ works” when 
executed were to remain the property of the contractors, but an 
Option of purchase was given to the Commissioners. It was not 
merely a contract to supply electricity, but if was a contract to 
execute “ works,” in of which there was a detailed specifia- 
tion, from which no deviation was to be permitted. His sub- 
mission was that the Commissioners were authorised to enter 
into this contract by virtue of Section 33 of the Act. 
The learned counsel submitted that the proposition which had 
been argued that a person who took the whole of the profits obtained 
under a contract as a shareholder of the company, was not a 
who was directly or indirectly interested in the company, was 
scarcely worth replying to. 

When the hearing was resumed on Saturday, Mr. DancxwznTs, Q.0., 
following Mr. Swinfen Eady, Q.O., said he would like to put right a 
statement made by Mr. Cripps in his opening of the case. Mr. 
Cripps had stated that it was not until after the action before Mr. 
Justice Kekewich was decided that the Corporation raised this ques- 
tion of the validity of the contracts, That was not so, because the 
question cf the validity had been raised in the Council before that 
decision was given. He now only wished to put that statement 
before the Court. In this case the Act provided that no Oom- 
missioner of Sewers or Alderman or Common Ooancilman should be 

interested —s or indirectly” in any contract made with the 
Commissioners or the Corporation. “Interested” could only mean 
aving @ share of the profit or the loss, as the case might be, made 


upon the contract, and therefore every shareholder was “ interested’ 
in this contract. 

His Lordship delivered judgment yesterday, and made the 
declaration asked for by the plaintiff company, that the contracts 
were good. The defendants were ordered to pay costs. Our report 
of the judgment willl appear next week. 





Tam Janpus Arc Lamp anp Exgorric Company, Limirep v, 
JOHNSON. 


In the Chancery Division of the High Oourts of Justice on Friday, 
Mr, Justice Farwell heard an application on behalf cf the defendants 
in the action of the Jandus Arc Lamp and Electric Company, Limited, 
against Johnson. Mr. Graham appeared for the plaintiffs; and Mr. 
Gray for the defendants, 

Mr. Gray said that this was a summons for leave to amend the 
defence in the action. The action was one ph eer of royalties 
under a license; and by the defence it was alleged that there were 
certain misrepresentations in the license which destroyed the con- 
sideration that the defendants got under it. The defendants had, 
since Easter, discovered other misrepresentations, and they desired 
to amend the defence accordingly. 

Mr. Granam said he bad seen the proposed amendment, and he 
did not think he could reasonably oppose its being made. 

Mr. Gray said that he had aleo to ask for discovery. The defen- 
dants alleged that certain licenses had been granted to others on 
better terms than had been granted to the defendants. Therefore 
he wanted to see all the licenses which the plaintiff company had 
granted. The plaintiffs had guaranteed to the defendants that they 
had given them the best terms given to any other licensee; and the 
— had discovered one which was better, and there might be 
others. 

Mr. Graxam said he would make an affidavit. 

His Lorpsuir remarked that it might be that the licenses might 
not all be in the same form, and the defendants would be entitled to 
see them all, so that he might choose the best. The plaintiffs had 
better, therefore, make the affidavit. 

It was then arranged that the case should not be brought on before 
Wednesday; and that the costs of this application be paid by the 
defendants in any event. 





Hayt-Dia v,. EDMUNDS AND OTHERS. 


In the Court of Appeal on Wednesday, before the Master of the 
Rolls and Lords Justices Rigby and Oollins, Mr. Olare mentioned 
the case of Heyl-Dia v. Edmunds and others, which had been entered 
in the list for hearing on appeal by the plaintiff from a decision of 
Mr. Justice Kekewich. Counsel said that the plaintiff had come to 
terms with the defendants, and had paid them costs, and he therefore 
asked leave to withdraw the appeal. 

Mr. Russell, who was for the respondents, said he assumed the 
appeal was abandoned. The action was one to restrain the defendants 
from divalging a secret process. 

Their Lordships gave the leave asked for, and the appeal was 


accordingly withdrawn. 








BAKER STREET AND WATERLOO 
RAILWAY. 





A Szxect Committee of the House of Commons, presided over by 
Sir H. Kay-Shuttleworth, commenced the consideration of the Bill 
of the Baker Street and Waterloo Railway on Tuesdsy. Mr. Worsley 
Taylor, Q.0., Mr. 4 Q.C., and Mr, Shaw, appeared for the promoters. 
Mr. Littler, Q.0., Mr. Balfour Browne, Q.0., Mr. Freeman, Q O., and 
Mr. Thomas represented the Metropolitan Railway who opposed, and 
the other opponents, the London County Council and the Paddington 
Vestry, reserved counsel, 

Mr. Worstxy Taytor, in opening the case for the premoters, 
explained that the object was to authorise an extension of the 
authorised line from Baker Street to Paddington Station at one 
end, and from Waterloo to the “ Elephant and Castle” at the other, 
and also to provide for a generating station on a site near Borough 
Road Station on the south side of the River Thames. Usefal as the 
authorised line was it would be still more useful if the extensions were 
made, The extension to the “ Elephant and Castle” would allow of 
an interchange with the City and South London Railway. Dealing 
with the matter of finance, Mr. Taylor pointed out that the authorised 
capital under the Bill was £1,000,000, with borrowing powers of 
£300,000. ‘The original capital was £1,766,000. There was no 
reason to suppose that the capital would not be forthcoming. The 
London and Globe Finance Company, who had fiaanced the concern, 
anticipated, if everything went right, they would make an ultimate 
= of £150,000. Already over half a million of money had 

expended on the undertaking by the Finance Company. 
A contract had been entered into with the London and Globe Finance 
Corporation to acquire the land and electrically equip the generating 
station and the line between Waterloo and the generating station. 
The estimates were £329,000, and the London and Globe Company 
were to: have £336,000 in shares or debentures. The Paddington 
‘station wad not so pressing, and they hada provisional contract with 
the London and Globe Corporation. The estimate in the case of land, 
equipment, &c., was £869,000, and the contract of the London ana 
Globe was £964,0CO in shares and debentures, 
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Mr. Connwatt, of the London Oounty Oouncil, stated that the 
Council approved of the Bill, and 

— GaLBratra, engineer to the railway, explained the scheme in 
detail. 

The Committee adjourned. 





BUSINESS NOTES. 





Bankruptcy Proceedings,—At a sitting of the London 
Bankruptcy Court held last Friday, before Mr. Registrar Brougham, 
an application for an order of discharge was made on bebalf of 
Walter Philip O'Reilly, manufacturing electrician, 397, Edgware 
Road. The bankrupt failed in June, 1892, with liabilities £2,365 
against assets that have only realised £11 2s., consequently no 
dividend has been paid to the creditors. He manufactured and 
traded in scientific apparatus, toys, and novelties, and had been in 
business for 20 years. Between 1886 and 1892 he traded as the 
American Oamera Company at 397 and 399, Edgware Road, and in 
September, 1891, he opened a branch business at 124, Old Broad 
Btrect, ZO. Then in January, 1892 he disposed of those businesses 
to the American Camera Oompany, Limited, which was formed with 
& nominal capital of £15,000 toacquire them. The bankrupt received 
as consideration £500 cash, £3,0U0 5 per cent. debentures, £1,000 
preference ehares, and £3,000 ordinary shares. The cash was applied 
in payment of rent and other outgoings of the business; the 
debentures were distributed among certain of the creditors, and the 
shares which proved to be unrealisable remained in the bankrupt’s 

sion at the date of the receiving order. The offences reported 
the Official Receiver were (1) insufficiency of assets to pay 10s. in 
the £ to the creditors; (2) two previous arrangements with 
directors. His Honour in reviewing the case, remarked that it was 
the bankrupt’s third experience of insolvency, and he had apparently 
been living upon his creditors, In 1880 he paid them 2s. in the £, 
eight years later he paid them 63. in the £,and under these pro- 
ceedings no dividend at all had been paid. Having regard to the 
. fact, however, that the bankrupt had been undischarged since 1892, 
it would be sufficient to impose a further term of two years. Order 
entered accordingly. 

Notice is given of first and final dividend of 93d. in the case of 
J. H. Clark, general and electrical engineer, Southport, and of 
23, 10s. in the case of Benjamin Wild, general and electrical engineer, 
Southport (both trading as Wild, Rothwell & Oo.). 


Liquidation. — A meeting of the Wray Electrical 
Engineering Company is to be held at Oentral Buildings, New Street, 
Huddersfield, on May 29-h, to hear an account of the winding up 
from the liquidator, Mr. J. F. Dyson. 


Bowks Received.— Magnetic Induction in Iron and 
other Metals,” by J. A. Ewing. London: The Electrician Printing 
and Pablishiag Company, Limited. 10s. 6d. 

“ English and American Lathes,” by J. G. Horner. London: 
Whittaker & Oo. 216 net, 

“L'Electricité & ’Exposition de 1900,” by MM. Hospitalier and 
Montpellier. Paris: V. Oh. Danod. 

“ American 8‘veet Railway Investments, 1900.” New York: The 
Street Railway Publishing Company. 

“The Cyclopedia of Ciassified Dates,” by OC. E. Little. London: 
Fank & Wagnalls Company. 


Calcium Carbide.—A company has just been formed 
at Arnberg, Germany, with a capital of £62,500 to be known as Die 
Gesellschaft fiir Carbidfabrication, to establish works for the manu- 
facture of cal ium carbide. 

La Societa Forni Elettrici, in Roms, has decided to establish new 
works at V.zz.la in the Province of Milan, for the production of 
calcium carbide. The necessary electrical energy will be supplied 
by the Socie: Lombarda per La Distribezione di Energia Elettrica. 


The Charge of Incendiarism.—At West Ham, on 27th 
ult., Christian Maddock, 30, an electrical wireman, of Bailey Street, 
Silvertown, was charged on remand with attempting to set fire to a 
building and contents at Factory Road, Silvertown, the property of 
the Incia-Rubber and Gatta-Percha Works, Limited. Mr. F. Stern 
appeared to prosecute. May, recalled, said that the prisoner was in 
the pattern room five minutes, perbaps, the second time, and was 
engaged at the box some two or three minutes. The witness was 
behind some open shelves and eaw him through the openings between 
the different patterns. By the prisoner: He knew of no ill-feeling 
against Madd: ck. The prisoner: I was told I was threatened two or 
three days before, because I had volunt: ered to go to the war with 
the Boer R-d Orose Society. The prisoner was committed for trial 
to the next sessions of the Central Criminal Court. 


Electric Organ.—A_ Hope-Jones electrically-blown organ 
has been dedicated at the Burton-on-Tient Parish Church. 


The Electrical Volunteers’ Cycles.—The cycles which 
were taken ont to the front by the corps of electrical volunteers, and 
were mentioned in our last issue, were manufactured by Mesars. 
Alldays & Ooions Paoeumatic Engineering Company, Limited. Major 
Crompton made a personal visit to their works at Birmiogham, for 
the purpose of making arrangements for these. The same company 
also made cycles for the War Office for use by the troops in South 





Africa. We have before us a copy of their 19(0 catalogue of 
— cycles and accessories. I¢ is beautifully illustrated through- 
ou 


For Sale.— Particulars of an auction sale of steam engines, 
boilers, &¢., to be conducted at the premises of the Birmingham 
Carbide Company, Limited, on May 22nd, appear among our ad- 
vertisements this week. 

The secretary of St, Andrew’s Hospital, Northampton, is 
offering for sale two Lancashire boilers (Galloway’s) of 24 
feet x 7 feet, and 18 feet x 7 feet; one Siemens compound 
dynamo, 250-amperes at 425 revolutions, two Tangyes pumps, electrical 
instruments, steam and exhaust pipes, &. 


The Grinnell Automatic Sprinkler.—Among the 
thousand and one devices which have been introduced from time to 
time to stay the progress of fire once it has broken out in a building, 
the Grinnell sprinkler occupies a prominent place. The standpipe, 
hose, and pails filled with water hanging ready are an efficient pro. 
tection provided the attendant is at hand at the psychological 
moment, and the exact starting point of the fire is immediately 
located and easily comeatable; the hanging extincteurs with their 
chemical liquid are also very satisfactory for preventing small fires 
if someone be at hand to manipulate them, or to smash the bottle, 
But attendants cannot always be at hand, and if they were so fire 
spreads at so alarming a rate that their beat efforts are too frequently 
unsuccersfal, particularly where the surroundings form a favourable 
kind of fuel, and the flames have got a little start before. they are 
observed. Therefore, the ideal system must be one dispensing with 
fire hose and fittiogs, and firemen as well for the matter of that, and 
it must be of such a nature that it will act immediately it is required, 


whether there is or is not anyone at hand. We have no hesitationin - 


saying that these requirements are admirably met in the Grinnell 
automatic sprinkl-r. There are automatic alarms without number, 
but the Grinnell is not only an alarm, it fulfils a double: parpose— 
thet of an alarm and of an extinguisher as well. The principle of 
the thing is somewhat as follows: Linss of horizontal water-distribut- 
ing pipes are carried through the building, near the ceilings, from 8 





to 10 feet apart, and these are all connected with larger vertical 
rising pipes supplied from the public water main, an elevated tank, 
or any source of supply that will keep the water in the pipes under 
constant pressure. To each of the lines of pipes, and from 8 to 10 
feet apart, the autc matic sprinklers, as shown in our illustration, are 
attached. Should a fire start at any point, the heat at once rises to 
the ceiling, where the temperature is very soon raised sufficiently to 
melt the solder (which fuses at 155° F.); the elastic valve in the 
sprinkler is thereby released and the water is then profusely dis- 
tributed on the fire. Of course the arrangement of the piping can be 
readily modified to suit buildings of diffzrent plans of construction, 
The figure gives an exact idea of the sprinkler; when the fusible 
solder melts there is a solid half-inch stream of water impinging 
upon the d flector or splash-plate, which spreads a profuse an con- 
tinuous shower in all directions, damping everything that comes 
within its reach. The damage, whether by fire or water is confined 
to a limited area and minimum amount. The valve is seated on & 
fl xible diapbragm, and so held in position as to relieve the low- 
fusing solder of nearly all strain. A patent variable pressure alarm 
valve is supplied with every Grinnell installation ; it is operated by 
the fllw of the water, and false a'arms are not ligely to be given by 
any variable pressure. Connected to the valve is a water motor with 
revolving bammers, which soucd a loud alarm on # gong fixed outside 
the building, and the alarm never ceases 80 long as any water is flowing 
into the pipes. Electrical alarms may be attached and worked by this 
valve which, by the way, is said to be the only one recognised by the 
American Insurance Companies. The Grinnell is by no means new, 
for it is in use to-day in all parts of the world, protecting at many 
as 30,000 buildings with 7,000,000 sprinklers. Its popularity is 
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largely the result of the success with which it has been employed, 
for it is stated that 4,000 actual fires have been successfally 
extinguished with an aversge loss of only £50 per fire. Last. week, 
through the courtesy of Mr, Wormald, the London representative 
of the system, we saw the sprinkler in operation in a testing 
shed. The ceiling of thie building was about 12 feet from the 
floor, on which wood shavings to the depth of 6 to 8 inches had been 
spread. Within half a minute cf the igniting of these shavings st 
two or three points, the two sprinklers up in the ceiling were in 
operation, and the fire was extinguished in leas time than it takes to 
tell the story. Mr. Wormald is always willing to give a demonstra- 
tion of alike nature to any responsible engineer, architect, or official, 
who will favour him with two or three days’ notice, and we cannot 
imagine a better object lesson, not in the prevention of the breaking 
out of a fire, but of the extinction of any incipient outbreak before 
it has time to assume serious or dangerous proportions. All fire 
insurance offices allow a rebate in premium varying from 20 per cent, 
to 40 per cent., when a bsilding is thoroughly equipped with the 
Grinnell system. We strongly recommend our readers who have 
works which involve fire rieks to investigate this system of pre- 
yenting losses from fire for themselves. Particulars of this sprinkler 
may be obtained from Messrs. Dowson, Taylor & Oo., of Manchester, 
and 14, Victoria Street, London, 8.W. 


The Jandus Lamp.—We understand that during last 
year, in addition to the ordinary sales, several large installations of 
Jandus lamps were put to work. Among these may be mentioned 
the Bon Marché, Brixton (where there are some 250 lamps), Messrs, 
Joho Barnes & Oo.’s new store at Hampstead; Messrs. Matthew 
Rose & Son’s, Hackaey; Messrs. Gardiner & Company’s branches at 
Woolwich and Clapham Junction, and the lignting of Burl ngton 
Arcide, Piccadilly. Several other large installations are now in 
hand, including the lighting of the Maziwattee Tea Company’s 
factory with 180 lamps, and a similar number for a large shipbuilding 
firm. Considerable success is reported to have been obtained with 
Jandus lamps on high voltage circuits, and they are used four and 
five in series for street lichting at Chester, Shrewsbury, Darwen, and 
will also be installed at Fleetwood and Epsom. Tne Jandas Oom- 
pany bave recently introduced a new pattern lamp for power circuit 
and street lighting service, with automatic cut-out and resistances 
self-contained. Some 40 of these lamps are in satisfactory operation 
on the City and S.uth London Railway, burning direct off the power 
circuit, Several improvements have been made in the standard 
pattern lamps, notably in the direction of long burning hours. 
Messrs, Drake & Gorham are now putting on the market the new 
Jandus spherical globe lamp, which has been designed to meet the 
demand for an efficient and serviceable lamp at a lower price than 
that of the standard Jandus pattern. They also hope shortly to 
announce the issue of the Jandus alternating lamp, the preliminary 
trials of which have proved most satisfactory. 


May’s Automatic Fire Alarm.—This ingenious elec- 
trical fire alarm, which hails from New Zealand, is a neat adaptation 
of the “‘sageing wire” principle, which has been so widely applied 
to alternating and direct current measuring instruments. As will be 
seen from our cut, a fine copper wire, H, is suspended between a stud, 
4,and an sdjustable strainer, B, and is fixed near the ceiling, say, of 
aroom, protected if necessary by a perforated metal casing. To the 
mid-point of the wire is attached a contact rod, co, woiking inside a 
glass tube, D; a corresponding contsc; is fixed in the lower part of 
the tube, B, and is connected through an alarm bell and indicator, x, 





ch, Gag “ene. 8 


and a battery, with a, by means of wires,rand 3. Adjustment is 
provided at @ and #. 

The action of the apparatus is extremely simple. A slight rise in 
temperature of the stretched wire causes a large movement of the 
contact rod, o, completing the bell circuit and dropping the shutter 
of the indicator, which exposes the word FIRE. It is obvious that 
& separate detector can be installed in every room which it is desired 
to protect, and the indicators mounted similarly to the usval bell 
indicators in ary convenient position—the situation preferred by the 
inventor being outside the main entrance of the building, where the fire 
brigade will have immediate access to it on arrival. Tnere may be any 
number of bells, while a complete system of communication with the 
fire station has been worked out. The latter consists of an automatic 
transmitter placed on the indicator board, and a Morse receiver in 
the fire station, with a signal wire common to a large number of 
buildings, Immediately on a fire breaking out, the transmitter rings 
an alarm bell in the fire station and sends a pre-arranged signal four 
times, which is recorded by the receiver; the transmitter then aato- 
matically stops, and leaves the line free for any other firealarm. The 
Whole system is very simple and compact, and—a most important 
feature—can be tested as of en as desired with ease, either by bridg- 
ing the detector contact with a switch, or by slackening the stretched 
wire by means of a simple mechanical device. As for sensitiveness, 
the apparatus leaves nothing to be desired; in our presence a 
‘mall fire bucket was set in the most remote corner of a room 
Protected by this alarm, and ina very short interval of time the 
hot gases, spreading over the ceiling, set the bells ringing ; other 
experiments which were made before us showed that the ad- 
jastment could be made to any degree of -sensitiyeness desired. 
The detector can be set for any desired maximum temperature; the 


limit is preferably chosen according to the situation of the room 
protected, so as to be a trifle above the highest normal temperature 
of the room. An important application. of the system is to the 
protection of coal, cotton, and otner cargo ships, which are so often 
lost through fire; it is a remarkable fact that many cold meat boats 
have been lost in this way, by sweating of the non-conducting lagging. 
Our impression of the apparatus was d-cidedly favourable, and we 
anticipate a large field of usefulness for it in the future; it is being 
introduced into this country by the May-Oatway Syndicate, Limited, 
of Dunedin, New Z:aland, whose ¢ffizes ara at No. 4, Broad Street 
Buildings, Liverpool S:reet, 


New Rubber Works.—The Scottish Central Rabber 
Company opened their new works at Danfermline on 27¢h ult. 


Private Bills.—On Thursday last week, the Hastings 
Tramways Bill was read a thirdtime. The following Bills were read 
a second time:—Oity of London Electric Lighting and Metropolitan 
District Railway. 

The London Gazette notifies the intention of the Liverpool Over- 
head Rsuway Company to petition for powers to alter certain railways 
in the Liverpool Docks forthe purpose of working them electrically, 
and various incidental powers. 


The Summons against the National Telephone 
Company.—The National Telephone Company were summoned on 
Tavsuay at the instance of the Vcstry of 8t. George-the-Martyr, 
Southwark, for breaking up and opening the pavement in Marshalsea 
Road, Borough, for the purpose of laying down mains and pipes, 
without having previously given three days’ notice. Mr. Johnson, 
vestry clerk, stated that since the summons had been issued the 
company had written to the Vestry, stating that the wires were laid 
without the authority of the senior official. The company placed 
themselves entirely in the hands of the Vestry, and subsequently 
agreed to pay the Vestry £10 a year in consideration of the wires 
being under the pavement. He was, therefore, instructed to with- 
draw the summons. 


Trade Announcements.—We understand Mr. F. J. 
Down is severing his connection with Laing, Wharton & Down, 
Limited, and will shortly go into business tor supplying traciion 
and lightiag specialities, &:. Mr. Dowa’s Eaglish, American, and 
Continental experience of over 17 years snoald be productive of 
some novel and valuable appliances to bring before his clients. 

Mr. J. EH. Lester, electrical engineer and contractor, of Leicester, 
has, owing to increased business, established a central dey 6: at 2, 
oe Sircet, Leicester, for the exhibition of electric fittings of all 

inds. 

Owing to the demand for more room for manufacturing purposes at 
the British Thomson-Houston Oompany’s, Limited, factory, 63, Bank- 
side, S E., they have removed their stores from there to more com- 
moaions. quarters at Nos. 4and 6, Bath Street, City Road, E.C. 

The Universal Battery Company nave removed to larger premises, 
and their address is now Mid-Ksnt Works, New Beckenham, 8.E. 


Volunteer Training.—The. Helsby Telegraph Company 
have decided to-meet the War Office requirements in respec: of the 
training of volunteers by permitting one-half of the volunteers in 
their service t» be absent for a fortnight in camp and the remainder 
for a farther fortnight. 








ELECTRIO LIGHT AND POWER NOTES. 





Barrow.—The result of the first year’s. working shows 
that the electricity works have done better than was anticipated, the 
gross profits on the year being £758 ls. 3d. Against this have to 
be placed the interest on loans, £735 163. 54, and an amount pro- 
vided for sinking fund, £725 17s. 54., which show an actual deficié 
for the year of £706 128. 7d. Asa result of the firet year’s return, 
we understand the Committee will recommend a reduction of 10 per 
cent, in the price charged per unit, 


Barry.—At a meeting of the Barry Chamber of Trade 
on Wednesday a resolution in favour of the South Wales Electric 
Power Distribution Bill was carried by a large majority. 


Bexhill.—The Local Government Board some time ago 
notificd to the District Council its consent to the application for 
leave to borrow a sum of £4,228 for electric lighting purposes. Items 
of £456 83. 54.in respect of the costs of the undertakers of the 
B.xaill Blectric Lighting License, 1896, and £315 93., representing 
the costs of promoiiag the Bexhill Eiectric Ligating Order, 1897, 
were excladed from the sanction, 


Birkenhead.—Mr. W. Bates, electrical engineer to the 
Corporation, reports that during the first three months of the year 
the sales of electric energy amounted to 93,674 unite, as compared 
with 67,830 unita in the corresponding quarter list.year. Tae sales 
for the financial year just completed were 238,546 units with 215 
customers, as against 169,676 units and 158 customers in 1898 99; 
and 71,243 units and 94 customers in 1897-98. Tae increase in sales 
during the last 12 months was 68,870 units, or 406 per cent. 


Bishop Auckland.—The Board of Trade has granted a 
rovisional order to the Urban Electric Supply Oompany, Limited, 
lor the supply of electricity in the district. 
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Brazil.—The Helios Company, of Ehrenfeld, Cologne, 
Germany, has, it is stated, secured a concession for the electric light- 
ing of the city of Rio de Janeiro, Brazil. ‘ 


Brecon.—The Board of Trade has issued a provisional 
order authorising the Town Oouncil to supply electrical energy for 
public and private purposes within part of the Brecon district. 


Bridgwater.—A public meeting of the ratepayers was 
held on Wednesday last week to consider the action of the Oor- 
poration in reference to the electric light question, and a resolution 
was passed unfavourable to the Corporation scheme. 


Bristol.—The Electrical Committee, at their meeting last 
Friday, were informed that the Local Government Board has sanc- 
tioned the borrowing of the sum of £145,150, the principal to be 
repaid within a period of 25 years from the date of borrowing. 


Bromley.—The Urban District Council has ordered a 
notice to be served on the Bromley Hlectric Light Company to abate 
@ nuisance arising from the emission of black smoke from their 
chimney shaft at the electricity works: 


Buckingham.—An installation recently carried out in 
Gayhurst House, near Buckingham, by Mr. R. F. Yorke, of Glasgow, 
is remarkable as being probably the smallest three-wire system in 
this country. There are 280 60-volt lamps, arranged on 120-volt 
three-wire mains; power is obtained from a 12 HP. Hornsby oil 
engine, driving a Laurence & Scott dynamo, with a battery of Chloride 
cells for storage. 


Canterbury.—The Lighting Committee of the Town 
Council has received a report from the town clerk upon the first full 
year’s working of the electricity undertaking. The accounts show 
that the number of consumers is 195, as compared with 106 on March 
81st, 1899. The number of public lamps now connected up is 12 arc 
lamps and 243 incandescent lamps. The latter have been supplied 
with current for three-quarters of a year only. The revenue 
account shows a gross surplus for the year of £1,913. Had 
the incandercent public lamps been connected up fora full year, 
this balance would have been increased by £150. The net revenue 
account provides for the payment of interest on loan £673 12s. 8d., 
and capital £833 93. 11d., leaving a balance of £406. The ex*ension 
loan of £12,850 was taken up in August, 1899, and although the 
whole of the extension plant is not yet in working order, a 
half year’s instalment of principal and interest has been paid upon 
this loan. Loans to the extent of £34,000 have been sanctioned, and 
the expenditure in excess of that amount is £399 1s. 7d. 


Cardiff.—The electrical engineer, Mr. Applebze, has 
reported to the Electricity Committee that the output last year was 
509,166 units, and the cost of production 216d. He proposes to 
adopt a low pressure direct current supply to the centre of the 
bonone and points out the necessity of extensions in the near 
uture. 


- Croydon.—The installation of 800 16-c.P. lamps, which 
has been laid down in the Croydon Union Infirmary by Messrs. W. J. 
Bishop & Co., Croydon, to the designs of Mr. A. W. Sclater, was for- 
mally inaugurated by Mr. G. J. Shirley, chairman of the Infirmary 
Committee, on Monday last week. 

A Local Government Board inquiry was held at Oroydon on the 
1st inst. into the application by the Town Oouncil for leave to 
borrow £20,750 for electric lighting purposes. 


Edinbargh.—The Town Council has resolved to add 72 
arc lamps to the street lighting equipment, making a total of 839. 
The cost per lamp amounts to about £13 6s., made up as follows :— 
Oarbons, £1 10s.; coal, £4 6s.; stores, 63.; trimmers’ wages, £3; 
maintenance, £1 7s. ; interest and sinking fund,£217s. This includes 
a rise in cost of £1 1s. for coal and 7s. 6d. for carbons for the:coming 
year. The Electric Lighting Committee has been instructed to con- 
sider the expediency of the hiring out of electric motors by the Cor- 
poration with a view to increasing the day load. 

The Electric Lighting Oommittee, at a meeting on Tuesday last, 


decided to raise the price of energy for private lighting by jd. per ° 


unit, in consequence of the great rise in the price of coal, the present 
price being 34d. It was also agreed that the price for public lighting 
be £13 per lamp per annum, a reduction on the present price of £1, 
The price of motor power remains at 1$d. per unit, the Committee 
being very avxious to increase the day load. The number of lamps 
applied for during the last fortnight is equal to 5,348 8-c Pp. lamps, 
including 15 motors. 


Edmonton.—The District Council has resolved to apply 
for a provisional order for electricity supply. 


Exeter.—A summary of the capital and revenue account 
connected with the electricity undertaking shows that the capital 
expenditure to December 31st last was £26,571. The working expendi- 
ture, repairs, maintenance, salaries, &c., during the year ended 
December 31st, amounted to £3,656 63. 10d., and the receipts to 
£6,428 169. 8d., admitting of £2,767 93. 10d. being carried to the 

_ profit and loss account, making, with a balance from the previous 
year of £548 8s. 8d.,a total of £3,315 183, 6d. Out of this £1,706 
3s. 6d. had to be paid for interest and sinking fund, leaving a balance 
of £1,609 15s. After allowing for the £548 8s. 8d. brought forward, 
this showed a profit on the undertaking for the year of £1,061 63. 4d. 


Gateshead.—A special meeting of the Gateshead Town 
Council, which was held last week to consider what action should be 
taken in regard to opposing the Bill of the Tyneside Electric Power 
Company and supporting the Bill of the Oounty of Durham Electric 
Power Distribution Company, Limited, decided that the Corporation 


should be represented by counsel and witnesses before the Oommittes 


of the House of Commons for these purposes. 


Germany.—The Elecktra Gesellschaft, of Dresden, is 
establishing a large central station at Oelenitz for the purpose of 
supplying current for lighting purposes to a large number of villages 
in the district. Already arrangements have been made for the light- 
ing of 13 different villages. 

Hendon.—The District Coancil, after conference with 
representative of the North Metropolitan Electric Power Company, 
has decided to withdraw its opposition to the company’s Bill. 


Henley.—The Town Oouncil has resolved to defer itg 
application for a provisional order for 12 months, 


India.—According to Indian Engineering, the Govern- 
ment of India has called for proposals for lighting Wellington by elec. 
tricity from the Kartari 8,in connection with the scheme ie the 
utilieation of the water-power from these falls for the Oordite 
Factory now building in the Arvenghat Valley, Nilgiris, 


Leith.—Mr. W. A. Bryson, burgh electrical engineer, has 
placed his resignation in the hands of the town clerk, stating that he 
intends to devote himself to practising as a consulting enginéer. Mr, 
Bryson, who planned and carried out the Leith installation, is already 
consultant for Kilmarnock and Musselburgh, and it is suggested 
that he be retained as consulting engineer to the Leith Corporation ; 
the latter, it may be remembered, raised Mr. Bryson’s from 
£300 to £400 per annum a few months ago. 


London.—Mite Enp.—The Sennegs Committee of 
the Vestry recently reported that the clerk and surveyor submitted 
amended plans and notices from the County of London and Brush 
Provincial Electric Lighting Company, Limited, giving notice of its 
intention, at the expiration of one month, to commence the execu: 
tion of the works therein described. The Committee saw no objec- 
tion to the plans submitted. Inthe course of discussion attempts 
were made to raise objections to the plans, which, however, were in 
ouser ; eventually the report was referred back to the Committee, 

aving obtained its provisional order, the Vestry seems to be anxious 
to handicap the Oounty of London Company. 

SHorepitcH.—The Lighting Committee informed the Vestry at 
the meeting on Tuesday that Mr. Newton Russell, chief electrical 
engineer, was unable to advise the acceptance of either of the tenders 
submitted for the supply of four 165.Kw, transformers, in conse- 
quence of one not being in accordance with the specification and the 
price of the other being too high. On the recommendation of the 
Committee it was decided not to accept either of the offers, but to 
invite fresh tenders to the same specification, and at the same time 
allow makers to submit proposals for their largest size of machines. 

ManyieBone.—The Vestry has resolved to oppose, at all its stages, 
the Bill for confirming the grant of a provisional order to the Mary- 
lebone Electric Supply Company, ted, and to apply for a provi- 
sional order on its own behalf. 

Foruam.—The Board of Guardians has instructed Mr. Medhurst 
to report on the proposed electric lighting of the infirmary. 

Boarp or Trapn.—On Thursday last week Mr. Ritchie received 
a deputation, introduced by Sir John Hibbert, from the Oounty 
Council Association, asking for protection from responsibility for 
damage to electrical communication through the alteration and repair 
of bridges. In reply, Mr. Ritchie advised the Association to with- 
draw the Bill promoted by the County Councils to this end, and to 
reintroduce it, amended, at a more favourable opportunity. He was 
Pe unfriendly to the principle of the Bill, but rather to its present 

orm. 


Luton.—The Town Council has applied to the Local 
Government Board for sanction to a loan of £26,000 for electric 
lighting purposes. 

Maidenhead,—The Town Council having considered the 
report of the Electric Lighting Committee on the scheme prepared 
by Messrs. Burstall- & Monkhouse, which provides for 3,800 8-0P. 
lamps and 35 arc lamps, has resolved to apply to the Local Govern- 
ment Board for leave to borrow the sum of £25,000 for electric 
lighting purposes. It is hoped that a profitable demand for power 
for electric launch charging, and for pumping at the sewage works, 
will be obtained. 

Malton.—The Board of Trade has notified the Malton 
Urban District Council that it is about to grant a provisional order 
to the Northern Counties Electric Supply Association to light the 
town of Malton by electricity. 


Northumberland.—Thirty-one tenders have been received 
for the electric lighting of the Northumberland Oounty Lunatic 
Asylum to the specification of Mr. A. A. Campbell Swinton. 
Visiting Committee will consider his report on the tenders at theit 
meeting on May 21st. 

Oban.—The Town Council has engaged Mr. M. Sather 
land, of London, to report on the introduction of the electric light 
within the burgb. 

Provisional Orders.—Bills for confirming the pro- 
visional orders granted by the Board of Trade to the local authorities 


of Long Eaton, Bridlington, and Sleaford, and to the Urban. 


—— Supply Oompany, Limited, for Granthan, were published 
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Ramsbottom.— An extraordinary meeting of the 
District Council was held last week to consider the Lancasbire 
Electric Power Bill, and it was resolved that the Council express its 
approval of the Bill, and its opinion that it would bea great advantage 
tothe inhabitants of the rural districts and many urban district 
councils. 


Rhyl.— Oo Thursday last week, Col. A. J. Hepper, R.E., 
held a Local Government Board inquiry respecting the Urban 
Council’s application for loans, including one of £27,000 for an electric 
light undertaking. 

‘An agreement has been entered into-with the Rhyl and Prestatyn 
Light Railway Company to supply them with electrical energy for 
their tramways at a profit of over £400 per annum. 


St. Helens.—The borough electrical engineer, Mr. 
Highfield, bas presented a report to the Electric Supply Committee 
stating that the number of lamps connected up to March 31st last was 
13,981, while in March last year the number was 6,493. The number 
of units sold for lighting purposes during March last was 14,613, 
against 5,435 in the corresponding period last year. 


Scarborough.—A committee of the Scarborough Cor- 
poration has recommended that the works of the Scarborough 
Electric Supply Company, Limited, should be acquired by the 
Corporation, if the company is agreeable to friendly arbitration on 
the matter. 


Stafford.—At a meeting of the Town Council last week, 
it was stated that the increase in the supply of electricity was 30 per 
cent, for the year. 


Sunderland.—Mr. J. F, OC. Snell, electrical engineer to 
the Corporation, has reported to. the Lighting Committee that the 
profit on the electric light undertaking during the past year has 
amounted to over £1,000. Of this, £700 has gone towards the redac- 
tion of the rater, and there remains in hand a balance of £350. 


Totnes.—The Totnes Electricity Sapply Company, 
Limited, have had their provisional order for electric lighting ard 
other purposes approved by the Board of Trade. 


West Bromwich.—On Thursday last week, Mr.G. W. 
Willcocks, M Inst.0.E., held an inquiry respecting an application 
by the Council to the Local Government Board for sanction to borrow 
£30,000, for purposes of electricity supply. Mr. R. Quinn (electrical 
engineer to the Corporation), gave details of the scheme, which bava 
from time to time appeared in the Exmorrican Ravimw. No 
opposition was offered to the application. 


Worcester.—The City Council -has decided to undertake 
the free wiring of houses and premises, with a view to encouraging the 
more general adoption of electric ing, and to ask the Local 
Government Board to sanction a loan of £1,000 for this purpose. 


Worksop.—Mr. Mountain, of Huddersfield, has advised 
the District Council that the cost of an electric lighting system for 
Worksop would be about £15,779, but stated that owing to almost 
everything in the market having gone up of late, this estimate, made 
some ee ago, would probably be found less than the actual sam 
required, 








ELECTRIC TRACTION NOTES. 





Birmingham.—lIn view of the importance of the con- 
templated tramway conversion from accumulator to trolley, we print 
the following notes at some length from the Birmingham Daily Post : 
—"The Public Works Committee, in their report for presentation at 
the meeting of the Council on Tuesday, May 1st, state that, in accord- 
ance with the instruction given them by the Council, they have care- 
fully considered the proposals made by the City of Birmingham 
Tramways Company for the eee of the tramways on the Bristol 
Road route on the overhead electric system, which proposals were 
fully set out in the report which the Committee presented to the 
Council on April 3rd. After again repeating these proposals, the 
report proceeds :—Your Committee have also taken into considera- 
tion the memorial referred to them at the last meeting of the Council. 
These tramways were constructed under the Birmingham Corporation 
Trsmways Order, 1885, and are leased to the City of Birmingham 
Tramways Company for a period expiring on June 30th, 1911. Since 
their opening they have been worked by electricity stored in accu- 
mulators carried on the cars, but the system has never worked 
properly, the service being inadequate and inefficient, and your Oom- 
mittee understand that until recently this route was unremunerative. 
Under the proposals now made, the company do not ask for any exten- 
tion of the present lease; and the whole of the cost of the equipment 
isto be borne by the company. The only obligations imposed on the 
Corporation are that at the expiration of the lease the Council shall 
purchase the rolling stock at a price to be settled by valuation, and 
the buried feeders, if in good order, at their cost, the rolling stock and 
feeders beirg adapted to either overhead or underground electric trac- 
tion, _In the event cnly of the Corporation at the end of the lease 
deciding to continue the overhead system, the Corporation isto purchase 
the overhead constraction poles and bonding, the amount to be 
settled by valuation. If the Corporation does not continue the over- 
head system, the company are to remove the poles and overhead con- 
ttruction, and the Corporation is to return to the company the copper 


bonds used to connect the rails. The principal point, therefore, 
which your Oommittee had to consider was whether they could advise 
the Council to give its consent to the use of the overhead system on 
this route for 11 years. This is the only system proposed by the 
company, who have stated through their chairman that they are not 
prepared to lay an underground conduit. Hither, therefore, the 
present inefficient system must be continued forthe remainder of the 
lease, or, if the Oorporation withdraws ite consent to the present 
system, the route must be served by animal power, which would pro- 
bably not be any improvement. Since the Oouncil declined to permit 
the overhead system, many of the principal towns of the United 
Kingdom, including Bradford, Dablin, Glasgow, Hull, Leeds, Liver- 
pool, Manchester, Nottingham, and Sheffield, have either constructed, 
or have authorised the construction, of tramways on this system. 
The acceptance of the company’s present proposal would not bind the 
Council in any way as to the form of traction it should adopt on the 
expiration of the lease, while it would enable the citiz:ns generally 
to see the overhead system in operation. The whole of the details 
of construction, including poles, wires, cars, &c, are to be subject 
to the approval of the Oorporation, and the work is to be carried 
out to its satisfaction, while it is manifestly in the interests cf 
the yer that the equipment of this line should ba as complete 
and satisfactory as possible. The company undertakes to run a 
minimum five minutes’ service of cars between 8 a.m. and 8 p.m., 
with a minimum 15 minutes’ service between § p.m. and 10.30 p.m, 
to continue their present line into Selly O.k, to divide the whole 
journey between Selly Oak and the city terminus into two 1d. stages, 
and to run four workmen’s cars each way before 7 a.m. and after 
6 p.m. at 1d. for the whole distance. Your Committee are of opinion 
that the proposals of the company are reasonable, and that their 
acceptance, by providing a cheap, efficient, and frequent serv:c) on 
this route, in place of the present inadequate, irregular, and inefficient 
service, without any extension of the present lease or contribution 
from the Corporation, and without committing the Council in any 
way as to the motor which it should ultimately adopt, would be 
advantageous to the city; and they therefore recommend that the 
company’s offer be accepted, and referred to your Committee to see 
that it is properly carried iato effect. Your Committee deem it 
right to inform the Council that they have received an application 
from the Birmingham and Midland Tramways, Limited, for permis- 
sion to equip the tramways between Sammer Row and the city 
boundary in Dadley Road on the cverhead electric system and that 
bere - in communication with the Smethwick Council on the 
subject. 

After a very lengthy debate on Tuesday the Council by 36 votes to 
pl ane of the use of the overhead trolley on the Bristol Road 

on. 


Brussels—A ntwerp.—The Belgian Government has now 
introduced into the Chamber of Deputies a Bill to authorise the con- 
struction of an electric railway between Brussels and Antwerp. 
Though the scheme appears to have been originally the j »int promotion 
of German and Belgian companies, it is now, says the Vinancial 
Times, the intention of the Government to grant a concession for the 
building of the line to the company which offers the best guarantee 
for safety in working, speedy construction, and financial stability. 


Cardiff.—A deputation from the Tramways Committe 
will meet the directors of the Oardiff and Penarth District Tramway 
Company with regard to terms of purchase of the line in 1902. 


Gloucester.—At a meeting of the City Council last week 
a letter was received from the Light Railway Commissioners inti- 
mating that as at present advised they were prepared to authorise 
the construction of the Gloucester and District Light Railways, but 
that before preparing the draft order they would require the Cor- 
poration to pass a special resolution waiving their right to purchase 
the existing tramways in the event of the light railways being sub- 
stituted therefor. The Streets and Electricity Supply Committee 
reported that they had considered the matter and also the offer made 
by the Tramways Company, v-z., 14d. per unit for the first 400,000 
units, and 1d. per unit beyond that quantity, and had passed a reso- 
lution to the effect that having regard to the proposal that the Cor- 
poration should waive their rightto purchase the existing tramways 
and any claim to wayleaves and accept a right to purchase the pro- 
posed light railways within the city after 30 years at the fair market 
value as a going concern, this Committee consider that the company 
should be required to take the electrical energy required for workiog 
the proposed light rail ways from the Corporation at the following rates: 
—For the first 200,000 unite 2d. per unit; for the second 200,000 12d. per 
unit, and for the third 200,000 units 14d. per unit. Atter 600,00) the 
price to be reduced one-tenth of 1d. for every additional 50,000 unite 
until it gets down to the minimum charge of 1d. per unit; and that, 
subject to those terms being agreed to, the Council be recommend: d 
to enter into a contract with the City of Gloucester Tramways C.m- 
pany, Limited, for carrying out the proposed arrangements. Toe 
adoption of the Joint Oommittee’s recommendation having been 
formally moved and seconded, a considerable amount of discussion 
followed. Alderman Woodward maintained that they were dealing 


unfairly with the company, and were therefore preventing the much- 


desired enterprise being brought into the city. Mr. Poole advocated 
the municipalising of such concerns, feeling confident that if thuse 
in Gloucester were well managed they would pay. Finally, the 
amendment to refer the matter back for farther consideration was lost, 
and a resolution that the Council’s terms be exacted was agreed to. 
It was also decided to postpone the question of passing the resola- 
_ - directed by the Light Railway Oommiesioners, until 
ay 
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Italy—A committee has just been formed at Sora 
(Caserta) to promote a scheme for the constraction of a narrow-gauge 
electric railway between Cassino and Sora. The projzcted line 
= give communication to 20 different villages on the line of 
rou 


Leith.—A public meeting by a majority has asked the 
Council not to be in too much of a hurry about purchasing the local 
tramways. The meeting did not appear to think the undertaking 
worth the £90,000 asked for it. 


London —On 25th ult., at the County Council Hall, 
Spring Gardens, the Light Railway Commissioners (the BHarl of 
Jersey, Colonel Boughey,and Mr. G.A R. Fitzgerald) opened an 
inquiry, on the application of the London Oounty Council to con- 
stract, under the Light Railways Act, 1896, for electric traction, 
four lines of tramways. These were :— 

1, A line from Clapham Common to Kingston ; 

2. A line from Deptford, by Shooter’s Hill, to Woolwich; 

8. A line from New Cross, by Lewisham, to Eltham ; 

4. From Archway Tavern, Highgate, to the county boundary. 

The line from Deptford to Woolwich was first considered. 

Mr. O. A. Oripps, Q.0.,M.P., opened’ the case on behalf of the 
promoters. ; 

The first witness was Sir Alexander Binnie, the chief engineer of 
the Oouncil, who described the course of the line, which would be 
5} miles long, and double throughout, beginning at the junction at 
Deptford, and termina‘ing at Bare:ford Square, Woolwich: In his 
opinion it would provide a much-needed connection between Wool- 
wich and the neighbourhood, There were no engineering difficulties, 
the heaviest gradient being at Shooter’s Hill, ‘where it was 1 in 10, 
but heavier gradients were dealt with successfully at Halifax and 
Bradford. The estimated cost, including the electrical equipment, 
was £178,637. In cross-examination, witness said the Council took 
powers to carry goods, but it was only intended to carry parcels. 

Dr. A. B. W. Kennedy, F.R.8., said that he had reported to the 
Council that an underground system of traction could be introduced 
which would not be unduly expenrive, and would not interfere with 
the ordinary traffic. In appearance it would be exactly like the 
Brixton cable tramway, and no part of the conductors would be 
exposed. As it was proposed to use the conduit system with an 
insulated return, the gas-pipes in the route would not be in any 
danger from electrolysis, i 
BP since local witnesses having been examined, the proceedings were 

ourned, 

Oa the following day the application was again considered by the 
Light Railway Commissioners. An objection was raised by counsel 
on behalf of the Lewisham District Board that the County Oouncil, 
while seeking powers from the Commissioners to construct the tram- 
ways, were at the same time going to Parliament for powers to effect 
the street widenings and improvements which would be necessary, 
and it was contended that they ought to apply to Parliament for 
power to construct the tramwaysalso. The Commissioners concurred 
in this contention, and dismissed the application. 


Middlesex.—The Light Railway Commissioners on 25th 
uit., resumed their inquiry at Westminster into the joint application 
of the Middlesex Odunty Council and the North Metropolitan Tram- 
ways Company for permission to construct lines of electric tramways 
in the north-western suburbs of London, in connection with the 
northern termini of the London tramways. The Commissioners 
intimated that a considerable part of the original scheme had been 
disapproved or withdrawn. They were prepared to sanction the line 
from Tottenham to Wood Green and Southgate, that from Highgate 
to Whetstone, and that from Kulbarn to Edgware Church. 


Paisley.—At a public meeting of ratepayers on 27th ult, 
Mr. Murphy explained his tramway proposal, and mentioned that he 
had had aconference with the Town Oouncil Committee that day, and 
they adjusted terms which would terminate the deadlock. Subse- 
quently the town clerk came from a meeting of the Town Council in 
committee, and reported that they had approved of the terms recom- 
mended at the conference with Mr. Murphy, and these he read to the 
meeting. The main points are that the Corporation shall be entitled 
to acquire the undertaking at the expiry of 42 years under the terms 
of the 1870 Act, or if at the end of 25 years after the passing of the 
Act Paisley Corporation desire to acquire the undertaking, the com- 
pany shall support an application to Parliament by the Corporation. 
to enable them to acquire the undertaking, with all the rights and 
obligations effciring thereto and incumbent thereon, excepting the 
portion of the line between Renfrew and Govan, on the terms of 
paying the original cost of the undertaking other than cars and elec- 
trical generating machinery in the power house, which are to be taken 
over by valuation, the original cost of the undertaking to be ascer- 
tained by reference to the books and accounts of the company. 
Paisley Corporation shall pay the cost of purchasing so-much of the 
existing tramways as lie between the Cross of Paisley and the eastern 
borndary of the burgh. ‘They shall also pay the cost of ‘the con- 
struction of the tramwaye and of the electrical equipment in the 
streets for the same distance. Tae Corporation shalt have the power 
to allow the Glasgow Corporation to run their cars over this portion 
of the line upon terms to be settled by arbitration, failing agreement, 


South Lancashire.—On Tuesday a House of Commons 
Committee considered the South Lancashire Tramways Bill, under 
which powers are sought to construct about 67 miles of electric tram- 
ways, connecting important centres in South Lancashire, Mr. Balfour 
Browne, Q 0., opened the case of the promoters, and he was followed 
by Sir Johan Willox, M.P., who gave evidence for the promoters, 
Colonel Pilkington and Mr.- James: Atherton. -The Oommittee 
a ijourned. ; . 


Sueeiidereetal 


Tonbridge Wells.—The Corporation is likely to meet 
with opposition to the suburban electric tramways scheme, as the 
Tonb:idge Urban District Council have intimated that they will not 
consent to the laying down of tramway lines through their district, 


“Wolverhampton.—On Tuesday, May Ist, the Corpora. 
tion assumed possession of the tramway lines within the borough, 
and they are now working them on their own account. It is the 
intention of the Corporation to as speedily as possible reconstruct, 
extend, and develop the lines for overhead electric traction. 








TELEGRAPH AND TELEPHONE NOTES, 


Australia-New Zealand Cable. — Reuter’s agent at 
Wellington, N.Z., stated..on the 28th ult. that the Hon. 
J. G. Ward, Postmaster-General, in an interview, expressed 
his opinion that a cable between Australia and New Zealand 
should be opened’ or run solely by this Colony or by it: jointly 
with the Australian Colonies. He estimated that the profits 
would amount to £8,000 per annum, and believed that before 
many years the Imperial and Australian Governments would 
own the whole of the cables which now traverse the ocean 


to the remote parts of the Empire. 


Basutoland Telegraphs.—A Reuter’s telegram from 
Maseru last week said that the Basutoland telegraph system 
was being severely tested. It had been taken up entirely 
for communication between the Commander-in-Ch.ef: and his 
forces in those parts. The Wepener garrison would have 
been cut off from the outside world but for the lucky chance 
of working through Basutoland. The telegraph operators are 
few, but they held splendidly to the:r work night and day. 


The Post Office and the Telephone.—In the House of 
Commons on the 26th ult. Mr. Hanbury stated, in reply to Mr. 
Gibson Bowles, that the Government telephone service was 
being pushed on as rapidly as possible, and that it was hoped 
that it would be partially in operation before the end of the 
year. Owing to the difficulties which had arisen between 
the National Telephone Company and certain users of tele- 
phones in various parts of London, he recognised the neces- 
sity of urging on the Government work even more rapidly, 
and he would use his influence to get it carried out:as 
expeditiously as possible. 

In the House of Commons on Monday, Mr. Kimber 
asked the Secretary ot the Treasury, as representing 
the Postmaster-General, what was the cause of the 
delay in the announcement expected. by the public of 
the telephonic arrangements proposed to be offered 
by the General Post Osice, and when they were likely to 
come into operation; and was he aware that the National 
Telephone Company were serving notices upon the present 
telephone renters that they might at any moment have their 
telephone communications withdrawn, in consequence, as the 
company alleged, of the refusal of the London County Council 
to give the company underground wayleave, whereas the 
County Council had in fact offered to give such leave if the 
company would give the public intercommunication. — Mr. 
Hanbury, accord.ng to the Times report, replied :—It is not 
considered expedient to announce the actual rates of sub- 
scription to Post Office telephone . exchanges until further 
progress has been made with the arrangements. The Post- 
master-General has no official means of knowing what notices 
are sent by the National Telephone Company to their sub- 
scribers except from the ordinary sources of information. 
But the hon. member for Battersea on Friday stated in this 
House the terms upon which alone the County Council would 
give underground wayleaves to the company. The conditions 
imposed are wholly in the public interest, and I am in entire 
agreement with the County Council in the course they are 
taking. In answer to a further question by Mr. Kimber, 
Mr. Hanbury was understood to say that he hoped the pro- 


‘posed arrangements would come into operation during the 


autumn or before the end of this year. 


Smart Piece of Cable Laying.—Under this heading 
the:Sydney Daily Telegraph recently had the follow.ng:— 
The cable steamer “Sherrard Osborn,” which is owned by the 
Eastern Extension Telegraph Company, has just completed 
a smart piece of cable-laying between Flinders and Low Head, 
Tasmania. One of the two cables laid between these po-nts 
was replaced by a new one, and the work was begun by the 
“Sherrard Osborn” on the 6th inst. Starting from Flinders, 
the vessel “paid out” the new cable at the rate of sevell 
miles an hour, the entire ig eg of 140 miles. of cable being 
reeled off into the depths of the ocean without the slightest 
hitch. The cable was brought by the steamer from Singapore, 
where it was manufactured by the Eastern Extens-.on Tele- 
graph Co., at an estimated cost of about £150 per mile. The 
cable, which is only 3in. in circumference, is laid at an 
average depth of something like 40 fathoms. The “ Sherrard 
Osborn” then proceeded to Melbourne to undergo an over- 


haul, 
(Continued on page 749.) 
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tion of this sub- 
station in the article 
already referred to, 
but since that time 
the equipment has 
undergone @ com- 
lete renewal; 
rotary converters 
have replaced the 
origins! motor 
generat: "8, and a 
new § vitchboard 
has ben erected. 
We hay, therefore, 
include. in this 
account views of 
the ap aratus as 
itnow ‘ands, 

The wo rotaries 
arerate. at 200 Kw. 
each, inning at 
600 re olutions per 
minute ; receiving 
power’. 310 volts 
on th collecting 
rings, { ey give out 
392 amperes at 510 
volts on the com- 
mutate’. The field 
magnet*, which are 










wound. 





DUBLIN ELECTRIC TRAMWAYS. is split up by means of a switch into three sections, to 


prevent the development of an excessive pressure in the 
winding due to the variations of magnetic flax. 


(Concluded fi wom page 707.) At present there are two high pressure feeders entering the 
AnicH pressure feeder panel, similar to those at Ringsend, —sub-station from Ballsbridge,and one going out to Dalkey, as 
is to be installed at Blackrock sub-station, in addition to the _ well as a D.C. feeder, running in either direction. There are 
switchboard already in existence there. We gave a descrip- _six 80-Kw. oil-cooled transformers, coupled up in threes on 


the A connection, 
each transforming 











from 2,500 to 317 
volts at 30 periods 
per second. 

The switchboard, 
of which we give a 
view, is arranged in 
practically the same 
way as the three- 
phase board at 
Ringsend. There 
are two D.C. feeder 
panels, two machine 
panels, two A.C. 
feeder and trans- 
former panels, and 
a Board of Trade 
panel. We noticed 
several features of 
interest in con- 
nection with the 
switchboard ; for 
one thing, hot- 
wire ammeters 
and voltmeters of 
the Hartmann and 
. Braun type, which 
SACKVILLE STREET, LooKING Souru. are commonly em- 
ployed on the 


six-polsr, are provided with heavy copper, plates between Continent on A.C. boards, are here in use, not 
the poles to prevent surging or hunting, and are compound only for measurement, but also for synchronising. The 


ammeter transformers in connection with these are of simple 
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SACKVILLE STREET, LOOKING TOWARDS NELSON’S PILLAR. 


_ The machines are usually started by the D.C. side; but construction, and some of them are built direct on the three- 
in Case of necessity. they can be run up as induction 
Motors, in which case the shunt winding of the field magnets © board. The voltmeter transformers are joined across one 


phase high tension conductors, as seen over the top of the 
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phase of the system, and the corresponding voltmeters are stress of 1,200 lbs., and a breaking stress of 4,500 lbs. Most ‘ 
provided with two scales in the ratio of transformation, s0 of it was supplied by Messrs. Roebling. It is divided intg pul 
as to indicate the pressure on both the primary and the _ sectionsof 4 mile, and the connections with the feeders arg wo! 
secondary sides. A reactance coil is also inserted in circuit © made through 100-ampere switches fixed in cast-iron pillars Rit 

placed on the footpaths close to the feeder poles, be 
The overhead construction is carried ont Ea 
chiefly with span wire, but a considerable ave 
amount of bracket suspension is also used, ; 
The trolley is of the swivel type, with » hor 
special head devised by Mr. Towle, the esp 
electrical superintendent of the line, which an 
appears to give great satisfaction, although As 
the trolley wire varies widely from the car’ 
centre of the track. The frogs where the mi! 
lines branch are noticeable as being provided am 
with a trigger, which automatically o abc 
the frogs to guide the trolley head into the aD! 
proper direction. the 
The broad streets of Dublin ar the 
especially favourable to the application 18 
of electric traction, and the appeurance of 
Sackville Street, in which there are no les in 
than four tracks side by side upon which op 
cars are constantly in motion to and fro, tri 
presents a spectacle probably unique in 
this country. Here we have a street 
which is really worth protecting from 
the “unsightly ” trolley wire; yet, strange 
to say, the citizens of Dablin tolerate the 
presence of no less than four of them, 
A visit to Dublin, however, dispels illusions 
as to the supposed disfigurement — we 
certainly eaw nothing to irritate the eye, 
Rotary CoNVERTERS IN BLACKROCK SUB-STATION. while the utility of the centre poles for other 
than traction purposes was made manifest by 
with the low pressure bus bars, with a view to regulating the the decorations with which they were adorned in honoar of 
pressure of supply to the converters. the Royal presence in the city. ; ; 
The high pressure three-phase switches are of the type A number of the car bodier, which are mounted on 
originally designed by Mr. Parshall for this sub-station ; Peckham cantilever trucks, were supplied by Messrs. Milnes 
they are placed at the top of the board, on both sides of the and Co., and by the British Thomson-Houston Company; 
latter, and are operated by the heavy lever 
seen below. A single attendant is able to = ——— 
carry out all the necessary operations of 
synchronising, regulating, «3. 
We turn now to the tramway lines 
and overhead equipment. 
The rails, which were supplied by 
Messrs. Dick, Kerr and Co., are 40 feet 
long, weighing 92 lbs. per yard, and are laid 
on a concrete bed 6 inches thick; the 
roadway is paved with granite setts grouted 
in with coal tar and creosote. 
Messrs. Askham Bros. & Wilson, 
Limited, supplied their patent cast-steel 
automatic fixed and movable points for 
the whole of the tramways. 
The joints are bonded with two 000 
Crown bonds and one plastic bond. 
Besides the bonding at the joints, the 
rails of each track are coupled together 
by one 000 bond every 240 feet, and a 
similar connection is made between the 
tracks midway between these cross 
bonds. 
The poles are built up in three sections, 
one shrunk over the other ; they were sup- 
plied by Messrs. Morris, Tasker & Co., in 
three sizes, all 31 feet in length, of which SWITCHBOARD AT BLACKROCK SUB-STATION. 
the following are the chief particulars :— 
oe oe but by far the greater portion were built in the tramway 
Weight. Diameter. deflection. _deflection. company’s works at Inchicore. The cars are of the double- 

No.1. 990lbs. 7to5ins.  700lbs. 1200 lbs. deck pattern, carrying 58 passengers, and measuring 27 feet 

No.2. 1,321 ,, 8to6, 1,000 ,, 1,700 ,, 2 inches over the platforms, with a wheel base of 5 feet 

No.8. 1,593, 10t07, 2,000 , 2,600 » 6 inches. The motors are rated to give a pull of 800— 

The tests are applied at a point 18 inches from the top; 1,000 Ibs. at normal speed, and are of the G.E. 58 type. 
under the lighter load the temporary deflection is not to | The wheels are 30 inches diameter, and are set to a gauge 
exceed 6 inches, and under the heavier, the permanent 5 feet 2,°; inches. 
deflection must not be greater than 4 inch. Ten per cent. The total length of line at present completed amounts to 
of the poles are tested in this way, and are also dropped three | miles of double track, while outlying portions which are both 
times butt foremost on a rolid bed from a height of 6 feet. under construction will eventually pet up the total to 
eve 


The trolley wire is of No. 0 B. & S., with a working 
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The total number of cars in use amounts to about 220, a 
number which will in time be increased to 300. Large 
workshops are to be built on land owned by the company at 
Ringsend, contiguous to the power station, where cars will 
be built and equipped, and where all repairs will be ¢ffected. 
Each car runs on an average about 100 miles a day, with an 
average expenditure of 0°94 Kw.-hour per car mile. 

The comparative results of working of the rival systems of 
horse and electric traction are of great interest, more 
especially as the company has for very many years possessed 
an extensive and prosperous network of horse tramways. 
As long ago a8 1881 the number of passengers anpually 
carried amounted to almost 10 millions, with more than a 
milion miles run. At that time the working ¢xpenses 
amounted to 70 per cent. of the receipts. In 1893, with 
abc.t double the number of passengers and miles run per 
an: im, the percentage was reduced to 64°58 per cent. for 
the second half of the year; the receipts per passenger were 
the: 1°63d., and the total traffic receipts per mile run were 
18 ‘1d. 

he conversion to electrical working began to take effect 
in \ovember, 1897, when part of the Clontarf section was 
op sed; but the great majority of the lines commenced elec- 
tri sl operation between August, 1899, and January, 1900, 

















Coat TOWER AND WAGON-Way, 





GENERAL VIEW OF POWER STATION. 


both inclusive, so that the statistics for the latter half of 
1899 do not fairly represent the results of electrical working. 
Nevertheless, we find that during that period the all-round 





percentage of expenses to receipts worked out at 55°82, as 
compared with 64°44 for the corresponding period of 1898 ; 
the traffic receipts per mile run were about 9}d., and per 
ee 1}d., a considerable reduction from the results of 
It is, however, possible to separate the data relating to 
horse and electric traction for the second half of 1899, so as 
to enable us to form a just comparison between the two 
Fo The results of this analysis are given below in 
etall :— 


July to December, 1899. July to December, 1898. 


| Horse. Electric. Horse. Electric. 


Miles ran : cea 730,245 | 1,450,587 1,473,007 301,790 
Passengers carried ... | 5,527,228 |.11,081,015 11,611,893 2,540,116 
Percentage of working | 

expenses on receipts | 75°06 | 49-34 76:06 39 45* 
Expenses per mile run| 7 254. 4 54d, 7 93d. 426d. 
Receipts per milerun 9 66d. 9'19d. 10 70d. 10 79d. 
Receipts per passenger | 1:27. 1-204. 1:35d. 1-274. 





In this half-year no general expenses were included, all such being charged 
to horse traffic. . ‘ 





The deduction to be made from the 
above figures is transparently obvious. 
In spite of the remarksbly cheap 
fares—about 4d. per mile on the 
electrical lines—the tramways are work- 
ing profitably, and paying a higher 
dividend on the share capital, includ- 
ing the heavy outlay for conversion to 
electrical working, than at any time 
prior to the inauguration of electric 
traction ! 

The following figures relating to the 
cost of generation of electrical energy 
are also of intercet :-— 


Total output Costofcoal Total cost 


July to Dec., per per 
1899, kilowatt- kilowatt- kilowatt- 
hours. hour, hour. 


Rirgsend 1,212,422 0:57. 0 80d. 
Clontarf ~ 230,250 1:10d. 1 85d. * 
Ballsbridg: 522,569 0984. 1 45d. 





This station is already closed, 


The enormous advantage of con- 
centrating the generating plant is here 
strikingly manifest; the cost of pro- 
duction at Ringsend is less than half 
the average cost at the two smaller 
stations, although at the time for which 
the figures are given, this station was 
far from completed, the engines were 
running non-condensing, and the boilers 
were fed with cold water, while the cost 
algo includes trial tests and runs of the 
engines other than on the traction 
load. When we remember that the 
latter are very soon to be converted 
into sub-stations, supplied with power 
from Ringsend, we see that the 
excellent results already obtained, both 
in costs of production and in working 
costs of the tramways, cannot fail to be 
still further improved. 

For the above statistics we have to 
express our grateful thanks to the 
secretary of the company, Mr. R. S. 
Tresilian, who placed abundant data 
freely in our hands. Mr. C. W. 
Gordon is manager, and Mr: S. W. 
Nugent, C.E, is engineer, while Mr. 
J. W. Towle is electrical superintendent; Mr. H. F. 
Parshall, M.I.C.E., is coneulting engineer to the 


company. 
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SOME NOTES ON THE ELECTRICAL EX- named countries make the best show in both engines and 


dynamo machinery, and it is a tribute to the organisation 
HIBITS AT THE PARIS EXHIBITION. of the German engineering firms that although they have 
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the heaviest machinery their exhibit is already practic 
By E, KILBURN SCOTT, A.M.LO.E. . ja y : a ally Ms 
; GERMANY. TAS round 
ENTERING the Exhibition grounds by the monumental There are four large generating units in the German is inte 
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entrance facing the Place de la Concorde, visitors wishing to section, Two of these, of 2,000 and 1,500 HP. respectively, 
get to the electricity building must cross ; > ahs 
the Alexander III. bridge and then take 
the moving platform which runs along 
the full length of the machinery building. 
Electricity is honoured by having 
the best site and the finest build- 
ing of the whole Exhibition. The 
facade of the central portion faces 
down the Champ de Mars, and has 
immediately in front of it: the beautiful 
Chateau d’Eau. It is interesting to 
note that the names of great electricians 
which appear on the walls are Faraday, 
Henry, Morse, Wheatstone, Joule, Helm- 
holtz, Kircheff, Breguet, Maxwell, W. 
Siemens, Foucault, Hughes, Hopkin- 
con, Ferraris, and Hertz. 


Afte 
electric 
unfinis' 
items V 
namely 
Parson 
couplec 
be shov 
to a 5 
several 
for ent: 
for wor 
of thes 
set, 23 

It m 
Steam ' 
their h 
18,000 
propose 
The 








Cotters. 
w, Wood wedge. 
Fic. 1. 


Entering the building from the end 
rearest the moving platform we first 
come to the French exhibits which, 





curiously encugh, are in a more back- and giv 
ward state than are those of some of the coupled 
foreign countries. Near to the French inches ¢ 
is the Belgian section; the United of 2,781 
Stater, Hungary, and Russia occupy Fic. 2,—2400-u.p, WILLANS ENGINE. Biving 
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Fig. 3.—500-kw. Parsons TuRis0O-ALTERNATOR. 


the centre of the building, and then after Great. Britain © give three-phase current and continuous current ; 4 Borsig 
come the German and Swiss sections. These two last- vertical engine and Siemens-Halske 2,000-Kw. machine 
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gives three-phase current only, whilst a horizontal engine 
and the Helios machine generates single-phase alternating 
current. Two of the vertical engines are supplied by the 
Maschinenfabrik Augsberg-Narnberg. One is coupled to 
Lahmeyer and the other to Schuckert machines. The barring 
round is effected by 10 H.P. continuous current motors. It 
is interesting to compare the constructional details of the 
various machines, from the somewhat slightly-built Schuckert 
machine with adjustable stay rods connecting the armature 
casting to @ central ring, to the massive Siemens & Halske 
machine. e 

The Allgemeine Elektricitits Gesellschaft, of Berlin, have 
an exhibit in the German annexe, and show the largest 
machine in the Exhibition, a 5,000-H.P. slow speed single- 
phase alternator. The machine has 72 poles held in position 
by cotters a8 sketched in’ fig. 1, the whole of the magnetic 
circnit being of laminated steel. The machine is mounted 
on temporary bearings, and a wrought-iron staging has been 
erected so that visitors may examine the details with ease. 
The direct-coupled exciter is a multipolar dynamo of quite 
respectable size. 
GREAT BRITAIN. 

After the German, Swiss, Hangarian, &:, the British 
electrical exhibit looks insignificant, especially in its present 
unfinished state. Yet when completed it will contain two 
items which are bound to attract a good deal of attention, 
namely, the iargest Willans engine yet made (see fig. 2), and 
Pursons steam turbines. The smaller of the two turbines is 
coupled to a 50-KW., 100—150 volts, two-poledynamo, and will 
be shown running, whilst the largest turbine, fig. 3, is coupled 
to a 500-KW., 2,400 volts, single-phase alternator, and has 
several recent improvements, including an emergency governor 
for entirely cutting off steam. Both turbines are arranged 


for working condensing, the guaranteed steam consumption . 


of the small set being 344 lbs. per Kw.-honr, and of the large 
set, 23 lbs. per KW.-hour. The speed is about 3,000 a 
It may be interesting to mention that the Parsons Marine 
Steam Turbine Company, Limited, are exhibiting models of 
their high-speed crossechannel boat, with turbines giving 
18,000 H.P., and of a torpedo boat destroyer, and it is also 
proposed to have the 7'urbinia stationed in the Seine. 
The Willans engine above mentioned, is triple expansion, 
and gives 2,400 H.P. at 200 revolutions per minute. It is 
coupled direct to a Siemens 16-pole dynamo—armature 108 
inches diameter by 21 inches long—having a normal output 
of 2,780 amperes at 480—550 volts. Theeet is capable of 
giving 20 per cent. greater output for short periods, and it 
works in conjunction with an independent jet condenser, 
supplied by the Worthington Pamping Eogine Company. 
The remainder of the British electrical exhibits are :— 
A Galloway compound condensing Oorliss vertical 


18 in. and $4 in. 
36 lo. 


and Platt multipolar dynamo giving 1,600 amperes at 250 
volts, speed 105 revolations per minute. 





engine, 600 1.H.P., coupled to a Mather 


A Robey compound condensing ho: izontal =e = 
engine,5001.H.P., fitted with Richardson’s electrical governor, 
driving @ 850 Kw. 250-volt multipolar dynamo, speed of the 
set 90 revolutions per minute. a 

Cowans, Limited, exhibit Andrews automatic cut-outs ; 
the Edmunds arc ‘incandescent antomatic switch for street 
lighting, and the Cowan-Still regulating transformers, &c, 

Crompton & Co., Limited, James White, Cambridge 
Scientific Instrament Company, Limited, J. J. Hicks, and 
the Aron Electricity Meter Company, Limited, show instru- 
ments, &e, 

W. T. Glover & Oo., Limited, exhibit their diatrine in- 
sulated cables, lock armoured cables, compressed strand 
armature bars with solid ends. Re 

Electro-chemistry is represented by the Chloride Electrical 
Storage Syxdicate, Limited, Electrical Power Storage Com- 
pany, Limited, Sherard Cowper-Coles, Cowper-Cales Gal- 
Vanising Syndicate, Limited, and the Headlands Electric 
Storage Battery Company, Limited. 

Edwin Sachs shows two models of electric bridges and of 
Various minor appliances in use at the Theatre Royal, Drury 

ane, 

J. and P, Hall & Oo, are supplying all the electric motors 


for driving the textile machinery exhibited by Platt Bros. 
and Co., Limited, of Clapham. 

The G.P.O., Simplex Steel Conduit Company, Limited, 
Belshaw & Oo., Benson & Oo., Automatic Magneto-Electric 
Ignition Company, Limited, and Nobel’s Explosives Com- 
p3ny, Limited, are also exhibiting. 

Of course there are many other exhibits, such as an 
imposing row of Galloway boilers, Weir’s feed pumps, trac- 
tion engines by J. Fowler & Oo., Clayton & Shuttleworth, 
Marshall, Sons & Co., Ruston, Proctor & Co., &c.,a fine 
show of textile machinery, the Vickers-Maxim’s splendid 
exhibit, besides the railway material, &c., at Vincennes. At 
the same time, the mild boycott which occurred some time 
ago has undoubtedly reduced the number and extent of the 


British exhibits, 
(To be continued.) 








TELEGRAPH AND TELEPHONE NOTES... 





(Continued from page 744.) 
New Atlantic Cable.—The Paris edition of the New 


York Herald says that a company, to bé known as the 
American European Cable Company, is likely to be formed, 
with a capital of 10,000,000 dols. (most of which has been 
subser.bed), to take over the American Atlantic Cable Com- 
pany and the French Cable. The company proposes to lay a 
new cable from New York to Portugal. 


Underground Telegraph Cabie.—In the Commons on 
Monday, in answer to Mr. Wyv:ll; Mr. Hanbury said : —“ If 
the underground telegraph cable from London to Birming- 
bam proves successful, the Postmaster-General will carefully 
consider in what_other directions underground w.res can with 
advantage be laid down, with a view to increas.:ng the 
stability of the telegraph system. He is not at present 
in a pos.tion to give any assurance in regard to any particular 
locality.” ' 


Wireless Telegraphy.—The Financial Times cays thot 
a company has just been formed.in Hamburg, under the titie 
of Professor Braun’s Telegraph Company, for the purpose of 
continuing the experiments of Prtéfessor Braun, of Strass- 
burg, in the direction of w-reless telegraphy, the maintenance 
ard utilisation of the patents granted to that gentleman, and 
the establishment of complete installat:ons of wave telegraphy 
on land and sea. The capital“has been fixed at. 2,000,000 
marks, and the company takes over an agreement made 
between the Schuckert Company and the syndicate hithertu 
dealing with the Braun patents. 


Telegraphic Interruptioas and Repairs:— 
OaBies. . Down, Repaired. 


Waet Inpras :— 
Jamaica-Oolon eee ese eee June 90, 1899 eee oer 
Trinidad-Demerara (1891 dupli- 
Oct. 22, 1899 eee eon 


cate) ooo eee eee eee 
Trinidad-Demerara (1871 origi- © 
nal eee eee a see March 14, 1900... eee 
Mole 8t. Nicholas-Cape Haitien... March 6, 1900 ... see 
Pinheiro ee Oct. 11, 1899... ote 
vee Feb, 16,1900 ... 


Oayenne- eee 
Oayenne-Paramaribo és 
'& Maranham 


Cea: rate "eee eee Feb. 20, 1900 oer eee 
Pa 4-Maranham .. ie -». March 1, 1900 ... ee 
Latakia-Cyprus_... ‘iia +». June 20, 1899 t 
Manila-Tloilo oe oe Apl, 9, 1900 one eee 
Bitis-Rhodes.., ... ve APL, 1900 ans 
Tarifa-Tangier ees soe oo Jan, 2, 1900 “eee eee 
Lanpimms. 
Wast Inpiks:— : - 
Haitien landlines . o» Apl. 21,1900 ... on 
Sours AFaIOAN :— 
Oommunication with Mafeking . 
and beyond see eee eee Ort. 13, 1899 eos tee 
Communication beyond Aliwal, ; 
Pecans eee soe eee Lads. Nov. % 1899 : eee ‘vhs 
mmunication beyond y- t ~ Se 
smith (Natal) Nov. 7,.1899 


Communication with “offices 
beyond Kimberley and Bioem- : 
fontein ... +. Oct. 18, 1899... des 


Communication with Rnodesia, &c., is at present by post. ‘Lourer ¢o 
“Marques to Beira, and thence by wire. ‘ ‘ 
Oommunuication with all cffices of 
Oolombia beyond Baenaventura... Feb 22, 1900 ... vee 
Commanication “vid Hanekine” 


sa wy om > pap atid Feb. 24, 1900 ... see 
Ecuador dlines eee oe - see Mch..13, 1897 eee eee 
Brazilian landlines, sou of ‘ 

Macahe eee eee eee eee Apl. 25, 1900 eee 
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The London Telephone Service.—At the meeting of 
the Strand Board of Works last week a letter was received from the 
district mansger of the National Telephone Company stating that 
the lessees on the Bedford Estate, who for many years had granted 
wayleaves to the company, were now compelled by the estate autho- 
tities to give notice to the a to terminate their agreements, 
with tke only alternative of absolutely prohibitory payment. Under 
these circumstances the company, unless the agreement could’ be 
modified, would bave to remove the whole of the wires. The cbair- 
man said he believed that half the people in the 8 rand used the 
telephone. A erious dislocation of business would result if the wires 
— — Toe communication was referred to the Works 

mmittee. 





CONTRACTS OPEN AND CLOSED. 





OPEN. 


Birkenhead. — May 15th. The Corporation wants 
tenders for steam exhaust, feed water and drain pipework, &c., at the 
South End generating station. See “Official Notices” April 27th. 


Bradford.—May 7th. The Bradford School Board wants 
tenders for the electric lighting installation at Carlton Street School. 
Specifications may be obtained from Mr. A. H. Gibbings, electrical 
engineer, Old Bank Chambers, Obeapside, on payment of £1 1s, 
deposit. Tenders to Olerk of the Board, School Board Office, Manor 
Row, Bradford. 


Bradford.—May 24th. The Corporation wants tenders 
for tw2 steam engines and dynamos of 1,000-kw. each. See “Official 
Notices ” to-day. 


Barnley.—May 14th. The Qorporation wants tenders 
for laying about 2,000 yards of cable on the solid or other approved 
system. See“ Official Notices” April 27th. 


Glasgow.—May 5th. Tenders for electricity meters are 
wanted by the Corporation. See “ Official Notices” April 20¢h. 


Glasgow.—May 16th. The Corporation wants tenders 
for creosoted poles, oak arms, insulators, and iron work used in 
t:lephone construction. See “ Official Notices” this week. 


Glasgow.— May 19th. The Corporation wants tenders 
for the supply for one year of india-rubber covered and lead-covered 
branch cables; and carbons. See “ Official Notices” this week. 


Heywood.—May 14th. The Corporation wants tenders 
for Lancashire boilers, economiser, pipe work, feed pumps, two steam 
dynamos, balancer, booster, travelling crane, batteries, switchboard 
connections, and station lighting mains, feeders and meters. See 
“ Official Notices” April 27th. 


italy. — July 14th. The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until July 
14th, for tke electric lighting of the public streets of the town. 
Particulars may be obtained from, and schemes and tenders are to be 
sent to, Il Municipio di Maddalena (Sardegaa.) 


King’s Lynn, — May 17th. The Corporation invite 
tenders for steam dynamos, Lancashire boiler, economiser, pipes, 
switchboard, and cables for electric lighting works. See “Official 
Notices” April 27th. 


Leeds.— May 28th. Tenders are wanted for two or 
three 630-kw. two-phase. generators, and one or two sets of surface 
re plant, for the electricity works. See “ Official Notices” 
to-day. ; 


London,—May 22ad. The Central Electric Supply Com- 
pany, Limited, invites tenders for (1) two1,200-1 8 P. Willans engines 
and three-phase H.T. generators (direct-coupled); (2) six three-phase 
H.T. motors direct-coupled to L.T. continuous current generator ; (3) 
switchboards and connections. Specificationr, &c., at the office of 


Prof. Kennedy.. As to conditions and general particulars see our — 


“ Official Notices” April 20th. 


London.—Jure 1st. The City Corporation Streets Com- 
mittee invite propcsals for the bire of an electrically-driven dust 
cart. See “ Official Notices” April 20th. 


London.—The Postmaster-General invites applications for 
specifications for galvanized iron strand stay wire for telegraph 
purposes. See “Official Notices” this week. 


Manchester. — May 7th. The Tramways Committe 
wants tenders for the supply of 150 car trucks, tramway bonds, acd 
se et work, and points and crossings. See ‘‘ Official Notices ” 
April 27th. 


Mariupol.—May. The Secretary of State for Foreign 
Affairs bas received a despatch from H.M. Oonsul at Taganrcg, 
stating that tenders are invited by the municipality of Mariupol, not 
later than May 16th (29) next, for the construction and exploitation 
of an electric tramway and the installation of electric light in that 
town. Particulars may be examined on personal application at the 
Commercial Department of the Foreign Office between 11 a.m. and 
5 p.m. 


ome 


Paddington.—May 14th.—The Vestry wants tenders for 
the execution of certain alterations to the existing electric lighting 
arrangements at the Baths. See “ Official Notices ” April 27th. 


= ram —Sey RL The we Cn ioners want 
mders for 45 ‘enc arc ) an illars, with 
gens, Ae. Seo “Oficial Noles Agel 


Rhyl.—May 14th. The Council wants tenders for water. 
tube boilers and other steam plant; steam dynamos, pumps, & 
switchboard; mains, lamp-posts, &c.; battery ; meters; crane, &. 
for electricity works. See “ Official Notices ” April 20th, 


Stockholm.—May 7th. Tenders are invited by the 
Administration of Swedish Telegraphs, not later than May 7th at 
noon, for the supply of 20,000 kilogrammes of copper wire of 3 milli. 
metres thickness, intended for the Swedish State telephones. Some 
particulars may be examined on personal application at the Com. 
mercial Department of the Foreign Office between 11 a.m. and 5 p.m, 


Tunbridge Wells.—The Corporation wants tenders for 
a number of Shallenberger (Westinghouse) 1897 pattern ampere- 
hour meters. See “ Official Notices ” to-day. 


Worksop.—May 23rd. The District Council wants tenders 
for steam dynamos, balancers, boosters, and motors; Lancasbire 
boilers; pipes, economiser, condenser, and feed pumps ; switchboard ; 
accumulators; cables, joint boxes, arc lamps and posts; overhead 
traveller for electricity works. See “ Official Notices” to-day. 





OLOSED. 


London.—The Shoreditch Vestry. on Tuesday accepted 
the tender of Messrs. Berrenberg & Oo., for the supply in connection 
with the annual contracts for lamps of items No. 59 to 67 in the 
schedule, 16-c Pp. lamps, being at 129. 61. per dozen; and that of the 
Edison & Swan United Electric Light Company, for items Nos. 56, 
57, 58, 68, and 69. The tenders of the following firms for the supply 
cf electric cable were referred to the Lighting Committee for con- 
sideration :—Siemens Bros. & Oo., Tae British Insula‘ed Wira Com- 
pany, and W. T. Glover & Co. 


Merthyr Tydfil—The Hart Accumulator Company has 
secured the contract for the supply of storage batteries to be used at 
the Penydaren Central Supply Station, Merthyr Tydfil. 


Southampton.—The Harbour Board has given a con- 
—_ 4 the British Schuckert Company for a motor-transformer, &., 
af 








FORTHCOMING EVENTS. 





Friday, May 4th.—11.30 to 1 and 3.0 to 5.0. Oold Storage and Ice 
Association annual meetings, Examination Hall of the 
Royal Colleges of Physicians and Surgeons, Victoria 
Embankment, W.C. In the list of proceedings the 
following appear: — Morning session — Papers on 
“ Recent Researches in Refrigeration” by Mr. G. Hal- 
liday; “Insulation and Insulators,” by Mr. W. D. A. 
Bost. Afternoon session—" Electric Lighting cf Oold 
Stores,” by Mr. W. B. Esson; “The Design and Con- 
struction of Buildings for Ice Factories and Oold 
Storage,” by Mr. P. Gaskell. 
At 9 p.m.—Royal. Institution. Lecture by Prof. T. B. 
Thorpe on “ Pottery and Plumbism.” : 
Saturday, May 5:h.—At 330. Institution of Junior Eogineers’ visit 
to the Electricity Works at Poplar. , 
Monday, May 7th.—Society of Engineera, At the Royal Uoited 
Service Institution, Whitehall. Paper on “ The 
Economical Disposal of Town Refase,” by Mr. Brierley 
Danham Healey. Synopsis:— 
Reference to methods of refuse disposal hitherto adopted— 
Variations in fuel value and rate of consumstite —Canitee out- 
lay and working expenses—Methods general 
into three classes—Utilising the residuum—Fumes from older 
types of furnaces—Grouping of new plant—Sizes of main flues 
and stacks—Forced and natural draught and pressures—Steam 
boilers and results of working—Destructor firegrates—Uniform 
regularity of operations—Various modern furnaces descri 
and illustrated—Method of standardising results—Table of 
results of the various systems described in the paper. 
At 8 p.m.—Scciety of Arts. Prof. Vivian B. Lowes on “ The 
Incandescent Gas Mantle and its use.” (Lecture I) 
Tuesday, May 8th.—At8 p.m. Society of Arts. Nelson Dawson on 
“ Art Metal Work.” 
Wednesday, May 9:h—At 8pm. Society of Arts. A. Moresby 
White on “The Improvement cf our Roads.” 
Thursday, May 10th.—Iostitution of Electrical Engineers. Meetirg 
at the Society of Arts. Paper, “A Frictionless Motor 
Meter,” by S. Evershed. 
At 3 p.m.—Royal Ins‘itution. Prof. Dewaron“ A Century 
of Chemistry in the Royal Institution.” (Lecture III.) 
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May 11th—At 5 p.m. Physical Society. da :—(1) 
Wiidsy, May a vasion of Prot. Lodges paper "On the Gontrovesny 


concerning Volta’s Contact Force.” (2) “The Heat of 


Formation of Alloys,” by Mr. J. B.Tayler. (3) “On the 
want of Uniformity in the Action of Me Alloys 
on Nitric pes He Dr. ro re RS. () aa 
Electro-magnetic Experiment, and Experiments illus- 
trating the Aberration called Ooma,” by Prof. 8. P. 
Thompson, F.R 8. 
iday, May 18th.—At 8 p.m. Institution of Junior Engineers af 
Feidey, ey Westuaiuater Palace Elctel. Paper by Mess. 5. H. 
Joy and O. H. Ruth, on “ A Short Review of the Motor- 
Car Industry.” 





NOTES. 





A Chance for Thermo-Electricity.— A singular 
suggertion was contained in the concluding paragraph of 
Sir W. H. Preece’s lecture before the Institution of Civil 
Engineers—viz., that by descending beneath the surface of 
the earth, it ought to be possible “to reach such temperatures 
that, by thermo-electric appliances, we might convert the 
lost energy of the earth’s interior into some useful electric 
form.” If we know that the energy is there, we fail to see 
that it is “lost,” any more than the Irishman’s kettle, which 
fell overboard and sank to the bottom of the sea. But let us 
consider by what means at present known to us this “lost” 
energy could be tapped. A thermopile must be heated at 
one junction and cooled at the other. Therefore, one set of 
janctions being at the bottom of a deep shaft, the other set 
must be at the surface of the earth, for it is ont of the 
question to carry water in pipes down the shaft for cooling 
purposes ; air might be used, but the propelling power would 
certainly exceed the electrical power generated. The 
temperature of the earth is supposed to be about boiling 
point at a depth of two miles, so we may take this as the 
limit of depth attainable, then each element will be two miles 
long, while all the elements must, of course, be in series. 
Farther comment is needless. At some future.time a method 
of obtaining electrical energy direct from heat may be 
devised. We wonder that inventors, who at present waste 
their time and occupy the valuable space of some technical 
journals with papers on perpetual motion machines, do not 
turn their attention to this really hopeful subject. But as 
for the thermo-electric appliances bronght forward up to 
the present—they rank next after primary batteries. 





Cure for Barns.—The physical pain and suffering 
entailed by burns and scalds are so acute, and so frequently 
incurred, tbat the knowledge of any means by which they 
can be alleviated cannot be too widely spread. A simple 
and, as we are assured by a well-known electrical engineer, 
Mr. ©. P. Elieson, a truly marvellous ific for such 
injuries, consists of a saturated solution of picric acid, which 
should be applied to the injured part for 10 or 15 minutes, 
or longer if ne , and which relieves the pain almost 
immediately. Should a blister have arisen before the appli- 
cation of the solution, it is wonderful to see how, in the 
course of a day or two, the blister disappears, and the flesh is 
restored to its normal colour. So efficient has this remedy 
been proved to be, that a quantity of the solution should be 
kept always in readiness in every factory, as well as in all 
private houses, so that the horrible suffering which follows 
tevere burns, and so often proves fatal, may be entirely 
avoided. It is even suggested that, ina case of extensive 
injury to, say, a child, immediate immersion in a bath of the 
solution would avert serious consequences. 





The Royal Engineers.—Speaking of Colonel Dalgety’s gal- 
lantstand of 17 daysagainst the Boersat Wepener, the Standard 
correspondent remarks :—“ The position held by the little 
force was extremely well chosen for purposes of defence, and 
to Major Maxwell, of the Royal Engineers, belongs the 
credit of converting the whole position into a practically 
impregnable fortress.” And yet Mr. Bennet Burleigh has 
only suggested the abolition of the fourth arm of the 

ce! 





Dublin and its Electric Lighting Schemes.— The 
Oity of Dublin forms quite a happy hunting ground 
for electrical engineers: The battle of the experts 
which raged.a few weeks ago over the Pigeon House Fort 
scheme must have furnished entertaining reading for a'l 
interested in electrical affairs, and everyone is on tiptoe of 
expectation for the decision of the Local Government Board. 
In the meantime, however, an important development has 
taken place, which must have an effect of some kind upon 
the much-debated scheme, whether in its earlier or later 
stages. In the event of the Corporation scheme being 
approved, the question of competition may have to be faced, 
for only this week the House of Commons has passed, by a 
majority of 20 (voting 103 for and 83 against), the second 
reading of the Dublin. Electric Lighting Bill, under which 
a company seeks power to come into the city and supply 
energy. The attitude of the Government is doubtless re- 
flected in the voting of Mr. Ritchie, who supported the 
second reading. Objection was raised by several Irish 
members, whose reasons for opposition were-that the Bill 
disregarded the rights of the Corporation, and sought powers 
to break up streets and enter into competition with an 
existing municipal system ; that the object of the company 
was “to get something into their hands for which they could 
make the ratepayers pay them a big profit”; and that it 
would set up a new private company monopoly. The remarks 
of Mr. John Burns were “that it was the invariable rule of 
Parliament not to grant a provisional order to a second 
company where one was already empowered to work.” “If 
this Bill was passed a very dangerous precedent would. be 
set which would delight the hearts of gentlemen on the 


other side of the House who were opposed to what was 


broadly known as municipal trading.” Has Mr. Burns ever 
heard of the question of competition in the eupply of 
electricity in the City district? We are afraid that. his 
“invariable” rule has been varied on more than one 
occasion, We are tempted to wonder what would have 
been the policy of the opponents of the Dublin Company’s 
Bill if the tables had been turned and the company had 
been in ion and the Corporation proposing to compete. 
It is hair-splitting to say that a municipal lighting system 
without competition is not a monopoly; and it is little 
short of absurd to class as a monopoly a company which 
proposes to compete with an established monopoly which has 
failed to give the town a reasonably extensive system 
of electricity supply. Often enough the very men 
who use the most extravagant stump-oratory and shriek so 
madly in condemnation of monopolies in every shape or 
form, are they who advocate with equal zest the setting up 
of municipal monopolies. The House of Commons has on 
several occasions of late shown that it has a greater 
pa sang of, and regard for, the interests of the electrical 
industry than are reflected in legislation of a few years back. 
Its attitude in the matter of the Power Bills, its desire to decide 
whether and where a limit shall be ae upon municipal trad- 
ing, and its approval of the —— eof competition where the 
authority in the field has not fulfilled its moral obligations, 
all point to this. One important deduction to be made is 
that politicians are no — going to be unduly influenced 
by municipal interests. This means much to the electrical 
industry. 





The Wise Men of Gotham.—At the official inauguration 
of a municipal electricity works in the provinces, not long 
ago,'the chairman, having perampulated the engine rcom, 
where the glittering commutators were busily grinding out 
electricity, proceeded to invade the boiler house—to look for 
the engines! He was followed by his staff, one of whom was 
impressed by certain complex machiner, and having inquired 
their use, was informed that they were electric pum 
“Ab, yes; and where do they pump the electricity to?” 
was his intelligent rejoinder. Of course, one must not 
expect non-technical committeemen to be deeply versed in 
electrical. matters; but the following incident shows that 
primitive innocence—or ignorance—is not confined to those 
outside the profession. The borough electrical engineer of a 
well-known colliery town in Lancashire recently applied to his 
committee for the eum of £2 12s. 6d. to replace his watch, 
which had become magnetised during a visit to an electricity 
works! The committee had no more acumen than to grant 
this request, which, however, greatly edified the local wits, 








-— _— = a = — P = = 





752 THE ELECTRICAL REVIEW. 


[Vol. 46 No. 1,171, May 4, 1904, 





The Institution of Civil Engineers.—At the annual 
meeting of the Institution of Civil Eagineers held last week, 
Sir Douglas Fox, President, in the chair, the result of the 
ballot for the election of cfficers was declared as follows :— 


President, Mr. James Mansergh; Vice-Presidents, Sir William 
White, K.0.B , Mr. Charles Hawksley, Mr. J. O. Hawksbaw, M.A., 
and Mr. F. W. Webb; other Members of Ocuncil, Mr. Barton 
(Dundalk), Mr. Horace Bell, Sir Alexander Binnie, Mr. B. Hall 
Blyth, M.A. (Edinburgh), Dr. Henry Taylor Bovey, M A. (Montreal), 
Mr. 0. A. Brereton, Mr. T. Forster Brown (Cardiff), Mr. R. Hiliott 
Cooper, Mr. G. F. Deacon, Mr. W. R. Galbraith, Mr. G. H. Hill, Mr. 
J. O. Inglis, Mr, Alexander Izat, O.I.E. (Gorakhpur, India), Dr. 
Alexsnder B. W. Kennedy, Sir James Kitson, Bart., M.P. (Leeds), 
Mr. A G. Lyster (Liverpool), Mr. Jobn Allen McDonald (Derby), 
Mr. E. Pritchard Martin (Dowlais), Mr. William Matthews, Sir 
Gailford L. Molesworth, KC IE., Mr. Alexander Siemens, . Mr. 
Thomas Stewart (Cape Town), Mr. John I. Thornycroft, Mr.-William 
Thwaiter, M.A. (Melbourne), Prof. W. O. Unwin, B.8c., and Sir E. 
Leader Williams (Manchester). 





Lectures, &c.—A paper. by Mr. 8. Cowper-Ooles on 
“Zinc as a Protective Coating for Iron and Steel,” was read 
before the Cleveland Institution at Middlesbrongh on 23rd 
ult. by Mr. H. Sayer, of London. 

Mr, J. T. Morris is to deliver a course of lectures for 
mechanical engineers. on “Electric Light and Power 
Stations,” and a course on “ Three-phase Electric Currents,” 
at the E1st London Technical College, People’s Pulace. 
The lectures commence next week. See our “Official 
Notices ” this week for details, 

Before the Leeds Association of Engineers the other day 
Mr. Rowland Winn gave a paper on “Modern Motor 
Vehicles.” He preferred the smaller sizes of cars, driven by 
spirit motors. Electricity was an ideal power, because there 
were no connecting rods nor gear for producing different 
speeds required, but up to the present satisfactory accumu- 
lators had not been invented. 





Obituary.—The death is announced of Mr. J. B. Morgan, 
managing director of the United Telephone Company until 
its amalgamation with the National Telephone Company. 
Mr. Morgan’s connection with the telephone commenced in 
Liverpool, whence he came to assume the management in 
London, He returned to Liverpool after giving up the 
London management, and devoted his attention to other 
business, subsequently becoming mayor of that city. Mr. 
Morgan’s methods were not generally considered as tending 
to popularise the telephone, but though eccentric in many 
respects, come of his critics have been disposed to credit him 
with shrewdness of perception, and many of his old associates 
_— recollections of kindly deeds unostentatiously per- 
ormed, 





Institution of Electrical Engineers (Irish Section). 
—An ordinary general meeting of the Irish Section of the 
Institution of Electrical Engineers was held at the Royal 
Dublin Society on Thursday evening last week, Prof. G. F, 
Fitzgerald, F.R.S., chairman of the ection, . presiding, 
After routine business, the chairman announced that, owing 
to a telegram received that afternoon from Mr. R. Ham- 
mond, desiring that ihe discussion on the Dablin electric 
light and power scheme might not take place in his absence, 
and promising a paper on the scheme, the discussion, which 
had previously been arranged with Mr. Hammond should 
take place, would not proceed. Several pieces of apparatus, 
experimental and otherwise, were, exhibited and were dis- 
cussed, 

Marriage.—On Wednesday last week, at Ledbury, the 
marriage took place of Miss Lucy Smith, danghter of the 
late Mr. G. T. Smith, J.P., Aberystwyth, and Mr. H. C, 
Hodges, youngest son of Mr. Henry Hodges, London, of the 
firm of Messrs. Hodges & Todd. Mr. Todd (who was best 
man) and Miss Todd presented the bridal pair with a marble 
clock, while the employés cf Messrs. Hodges:& Todd gave a 
silver salver. 





Municipal Enterprise. — The annual presidential 
address of the Royal Statistical Society will be delivered by 
Su H. H. Fowler, M.P., at the Society of Arts, on Tuesday, 
the 15th inst., at 5 o’clock. The subject will be ‘“ Muni- 
cipal Finance and Municipal Enterprise,” ; 


——— 


_ Dynamos v. Dynamite—A Renter despatch from 
Constantinople says that an Iradé has been issued prohibi 
the importation into Turkey of all apparatus connected wi 
electricity, including electric bells, We-hope Silomo will not 
stay too long with the Swazis ! 





Presentation.—On Saturday, April 28th, the employés 
of the Brush. Electrical Engineering Company, Limited 
assembled in one of the new shops at Loughborcngh to aay 
good-bye to Mr. O. E, Hodgkin, and to make him a suitable 
presentation, on the occasion of his retirement from the 
of works manager. The presentation, which consisted of g 


bacteriological microscope and lamp, chemical balance and © 


weights, 10-power Ross binocular and an album containj 
the signatures of the subscribers to the testimonial, was made 
by Mr. F. E. Andrews, the works secretary, supported by 
Mr. Councillor Yeomans. 





Appointments Vacant.—An outdoor superintendent is 
required for the Glasgow Oorporation telephone exchange 
system. An installation inspector is required for the Man. 
chester Corporation electricity department. The Rathmines 
Council wants someone to canvass their district to secure 
electric light customers, 

The Greenock Police Board wants a resident electrical 
engineer for the electricity works at £300 per annum. Se 
“ Official Notices ” this week. 





Personal.—The successful candidate for the post of 
mains superintendent ut Ayc is Mr. R. Marshall, of Messrs, 
Siemens Bros. The late superintendent at Ayr. Mr, §, 
Price, has taken up his duties as engineer to the Pembroke 
Commissioners. 





NEW COMPANIES REGISTERED. 


Adelaide Electric Tramways, Limited (65,676).— 
This company was registered on April 12th, with acapital of £3,000 
in £1 shares to carry on'the business of tramway, railway, and vehicle 
proprietors, locomotive, carriage, track; accumulator, and dynamo 
manufacturers, electricians, electrical and general engineers, con- 
tractors, &c , the first subscribers (each with one share) are:—J. A, 
Kelman, 251, Winchester House, E.O., Scotch solicitor ; D. S.uter, 
251, Winchester House, EC., secretary; H Yall, 251, Winchester 
House, E.C., secreta'y ; D. E. Kelman, 251, Wiachester House, EO, 
Colonial merchant; O. 8. Kelman, 27 and 28, Brosd S:reet Avenue, 
EC, merchant; 8, Gibbs, 251, Winchester House, BE O., accountant; 
and G. 0. Hedes, 85, Isledon Road, N, clerk.. The number of 
directors is not to be less than three nor more than five; the first are 
to be appointed by the subscribers; qualification, 60 shares. ' 


Johnson-Landell Electric Traction Company, 
Limited (65,699).—Tbis company was registered on Apni 17th, 
with a capital of £300,000 in £5 shares, to acquire from BH. H, 
Jobnson and R. Lundell, of New York, certain patents for improve 
ments in electric dynamos, motors and apparatus for controlling 
electric carrents, electric railways, &c., and to carry on the business 
of electrical and general engineers, contractors, and suppliers of elec- 
tricity. The first subscribers (each with one sbare) are:—L. U. 
Helmes, 17, Soho Square, W., electrical engineer; H. H Johnson, 16; 
Half Moon Street, W’, electrical engineer ; T. M. Winstanley-Wallis, 
17, 8oho Square, W., electrical engineer; A. H«lmes, Portland Road, 
Newcastle-on-Tyne, electrical engineer; J. H. Holmes, Portland 
Road, Newcastle-on-Tyne, electrical engineer; A. Laing, Sunderland, 
shipbuilder; and 8. E. Robson, Queen Street, Sanderland, miller. 
Toe number of directors is not to be less than three nor more thas 
seven; the first are G. B. Hunter, A. Laing, L. W. Holmes, B.H. 
Johnson, and H. W-bb; qualification, 200 shares; remunez 
£250 per annum (£250 extra for the chairman), and a share in the 
profits. Registered office, 28 and 29, St. Swithin’s Lane, E.0. 


Thames Valley Electric Supply Company, Limited 
(65,646).—This company was registered on April 24th, with a capital 
of £25,000 in £10 snares, to carry on the business of electricians, 
suppliers of electricity, manufacturers of electrical apparatus, tram: 
way and licht railway proprietors, carriers of passengers and 
&c. The first subscribers (each with one share) are:—W. L. Madgen, 
Surrey House, Victoria Embankment, W.O., electrical engineer; E. 
Hopwood, 35, Hertford S:reet, Mayfair, W., secretary ; O. Walmsley, 
D.nington House, Norfolk S:reet, W.O., accountant; J. Renwick, 29, 
Hillside R ad, Stamford Hill, N., clerk; M. EB. Sheerboom, 6, Fe:- 
chffe Road, N.E., clerk; J. Raworth, 2, Queen Anne’s Gate, 8.W. 
civil engineer; and G. J. Tindall, 1, Wellington Chambers, 
York Street, Westminster, clerk. The number of directors is not t0 
be less than three nor more than five. The subscribers are to appoint 
the first; qualification, £100; remuneration as fired by the ba § 
pany. Registered office, Surrey House, Victoria Embankment, W: 
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Binbury and District Electric Supply Company, 
Limited (65 746).—This company was registered on April 24th, 
mth a capital of £25,0C0 in £10 shares, to carry on the business of 
lectrical engineers, electricians, suppliers of electricity, manufac- 
torers of electrical apparatus, tramway and light railway propristors, 
carriers of passengers and goods, &. The first subscribers (each 
with one share) are:—W. L. Madgen, Surrey House, Victoria 
Embankment, W O., electrical engineer; E. Hopwood, 35a, Hertford 
Street, Mayfair, W., secretary; O. Walmeley, Doniogton Huse, 
Norfolk Street, W.O., accountant; J. Renwick, 29, Hillside Road, 
Stamford Hill, N., clerk; M. E. Sheerboom, 6, Ferncliff Road, N.E., 
clerk; J. Raworth, 2, Queen Anne’s Gate, 8.W., civil engineer; and 
q.J. Tindall, 1, Wellirgton Chambers, York Street, Westminster, 
derk. The number of directors is not to be less than three nor more 
than five ; the subscribers are to appoint the fi-st ; qualification, £100 ; 
remuneration as fixed by the company. Registered office, Sarrey 
House, Victoria Embankment, W.C. 


sounty of Northampton Electric Power and Traction 
Company, Limited (65,747).—This company was registered on 
Apnl 24co, with a capital of £25,000 in £10 shares, to carry on the 
business of electrical engineers, electrical apparatus makers, tramway 
and light railway proprietors, suppliers of electricity for light, heat, 
jound, and power, &c. The first subscribers (each with one share) 
sre:—W. L. Madgen, Surrey House, Victoria Embankment, W.C., 
electrical engineer ; E. Hopwood, 35a, Hertford Street, Mayfair, W., 
secretary; C. Walmsley, Donington House, Norfolk Street, W.O., 
accountant; J. Renwick, 29, Hillside Road, Stamford Hill, N, 
clek; M. E. Sheerboom, 6, Ferncliff Road, N.E., clerk; J. Rawortr, 
9,Qaeen Anne’s Gate, 8.W., civil engineer; and G. J. Tindall, 1, 
Wellington Chambers, York Street, Westminster, clerk. The number 
of directors is not to be less than three nor more than five. The sub- 
scribers sre to appoint the firat; qualification, £100; remunera- 
tin as fixed by the company. Registered office, Surrey House, 
Victoria Embankment, W.C. 


County of Kent Electrical Power Distribution 
Company, Limited (65,794)—This company was registered on 
April 24cn, with a capital of £25,000 in £10 shares, to carry on the 
business of elcctricians, suppliers of electricity, manufacturers of 
electrical apparatus, tramway and light railway proprietors, carriers 
of passengers and goods, &:. The first subscribers (each with one 
share) are: —W. DL. Madgen, Surrey House, Victoria Embankment, 
W.C., electrical engineer ; E. Hopwood, 35a, Hertford Screet, May- 
fair, W., secretary ; CO. Walmsley, D nington House, Nurfolk Street, 
W.C,, accountant; J. Renwick, 29, Hilleide Read, Stamford Hill, N., 
clek; M. E. Sheerboom, 6, Ferncliff Road, N E., clerk; J. Raworth, 
2,Qaeen Anne’s Gate, S.W., civil engineer; and G. J. Tindall, 1, 
Wellington Chambers, York Street, Westminster, clerk. The number 
of directors is not to b3 less than three nor more than five; the sub- 
scribers are to appoint the first ; quslification, £100; remuneration as 
fixed by the company. Registered cffice, Surrey House, . Victoria 
Embankment, W.C. 





SUPPLY STATION ACCOUNTS. 





Tue accounts cf the electricity underteking 


( cet. of the Derby Corporation show a satisfactory 
saeaa — improvement over previous years. The increase 
cee in output and augmented maximum load irdi- 


cate that plenty of scope still exists for 
extensions, while it will be seen that considerably over half the 
increase in gross revenue is credited to the item of gross profit. 


GENERAL §TaTEMENT. 

1897. 1898, Increase, 
£65,984 £76,565 £10,581 
340,783 491,068 150,280 


Total capital expenditure sas 
Number of units sold... ee 


Maximum load in kilowatts 360 kw. 480xw. 120 kw. 
Gross revenue... wes £7,877 £10,052 £2,175 
Gross profit vos cee wwe 8,208 «= 84,466 £1,258 
Average price per unitsold ... 519d. 4°72d. --47d. 
The output was made up as follows :— 
Total Public Private Number of 

generated. lamps. consumers, - public lamps. 
1897... $&3601 *180,025 210,758 97 
1898 ... 583,214 139,989 351,074 77 


The gross revenue per unit bas diminished by nearly 4, of 
Which nearly $d. is due to lessened receipts per unit from sale of 
current. The average selling price per unit is now nearly 4/1, 


Revenvn StaTEMEnNt. 
1897. 1898, 
. Gross. Per unit. Gross. Per unit. Increase, 
Sale of current %.. £7,363 519d. £9,662 4°72d. —°47d. 
Meter rents sie 21 ‘Old. 21 ‘Old. rea 
mad of lamps, &e, 461 $334. 347 ‘17d. —-16d, 
«x Mae $2. 02d. 22 ‘Old. —‘01d. 


555d. £10,052 4914. —-64a. 





Grossrevenue £7,877 








The coat of production has fallen in every item excepting only 
“ establishment charges” in which a trivial increase is evident, but 
the figure even of under 31. per unit is quite moderate. The works 
cost of under 2d., and. total costs of under 23d., are satisfactory 
figures for a station turning out less than half a million units. 


Cost or Propvotion. 


1897. 1898. 
Gross. Per unit. Gross, Per unit. Increase 


Coal vex! 96 ’ £1,394 ‘98d. £1,491 °73d. —-25d, 
Oil, ) ’ : ’ . ° ° 
u waste, water and engine 234 17d. 807 *15d. —'02d. 


in generation and distri- 
bution. 

Repairsand maintenance of 
buildings, engines, boilers, 
dynamos, &c. 


1,073 ‘76d. 1,152 ‘56d. —°20d. 


Salaries and wages | 
840 59d. 1,059 °62d. —-07d. 





Works’ costs ... ... £3,541 2°50d. £4,009 1°96d. — 54d. 
Rent, rates and taxes + 217 ‘151. 216 °10d. —-05d. 
aw and expenses, 

suasan,veuebtener elecbe 611 43d, 852 °42d. — Old, 
©. 


G en eral Ba again | . : 
charges, stationery an 
printing, law cee st} 286 204, 495 *24d. + 04d. 
insurance 


Otherexpenses.. .. .. 14 ‘Old. 14 ‘Old. die 
Total costs £4,669 3294. £5,586 2°73d, —-56d. 








Mr. Wilmshurst has stated that the net profit for the year 1898 
was £911. This was made up of the balance carried forward £537, 
plus the deficit of £374 of previous year, which was carried forward 
instead of being wiped off by the rates. 

The following statement in the usual form. adopted by us shows 
the net result of the year’s working. The interest and sinking fund 
charges show an increase of a little over £60, and the net result has 
been to turn a deficit into a surplus. 


Prorir STtaTEMENT. 





1897. 1898, 
Interest on loans .. “3 Pe aa -- £1,749 £1,732 
Sinking fund for repayments .. ee ee 1,847 1,927 
Net profit. .. re wa we Se — 388 807 
~ Gross profit... £3,208 £4,466 








CITY NOTES. 


Indo-European Telegraph Company. 


Mz. J. H. Tritton presided at the annual meeting of this Company, 
held at Winchester House on Monday last. 

In moving the adoption of the report, the CHarrMAN said that 
since the last annual meeting, Sir William Brooke, formerly 
director-general of Indian Telegraphs, had joined the board, 
and his great experience in telegraph matters had proved most 
helpful. The year had brought before them an exceptional number 
of important questions, When last they met apprehension was 
felt as to wireless telegraphy, apprehension which was reflected at 
the time in the falling prices of most telegraph shares; but its 
commercial value had yet to be proved, and to-day it was not of 
much, if any, importance. A more important subject, namely, 
the reduction of telegraph rates between this country and the 
East, had been widely agitated during the year, and great pressure 
was still being exercised in order to bring it about. The directors 
had no wish whatever to stand in the: way of a sensible reduction 
in the rate of 4s. per word at presentin force, but they must bear 
in mind that in this Company the approval and assent of Govern- 
ments interested was necessary to any measure of that sort: He was 
bound to say that it appeared: highly problematical that reduced 
rates between this country and India would be followed by any large 
increase in traffic. The conditions of Indian trade and enterprise 
were wholly different to those of youngand growiog European com- 
munities stimulated to an extraordinary degree by discoveries of gold. 
The natives of India had no sort of relation with E.rope and would ° 
send no telegrams whether rates were low or higb. Quite 90 per cent. 
of the Company's traffic was in code, and the cost per plain word 
must be a very few pence. Taking minimum distances into con- 
sideration end the rieks involved to land lines or cables, the tariff 
seemed by no means excessive. They recognired certain anomalies 
and they would not stand in the way if their governments did not 
object. The report told them of the gratifying intelligence that after 
negotiations extending over a very considerable period, their 
Russian and Persian concessions had both been further renewed 
for a further period of 20 years from 1905, thanks to the benevolent 
consideration given to the question by those Governments, and to 
the persevering efforts of the Company. The working of the line 
through Russia would remain in the Company’s hands as at present, 
but in accordance with the terms of the original concessions, the 
ownefship of the line would from the date named vest in the 
Russian Government. Their tolls had been increased and the 
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minimum annual payment insisted upon; though the bargain was 
a@ somewhat hi one, they were gratified at its conclusion. 
As regards the German concession—the only remaining one—the 
preliminaries for an extension to the same term had been settled 
with the Imperial German Telegraph Department and the Directors 
had every confidence in anticipating the same. benevolent 
consideration by the German Government itself. That was 
@ very satisfactory announcement. It meant years of patient 
- negotiations successfully accomplished. The working of the 
year had resulted in a somewhat. better balance of profit than the 
preceding year, the receipts having increased by £7,700, and the 
expenditure remaining practically the same. A duplicate cable 
had been laid in the Straits of Kertch, and they contemplated 
considerably strengthening other sections with a view to still further 
avoiding interruptions to the working from climatic and other 
difficulties. They had thought it desirable, therefore, to place to 
reserve & larger sum than before. Mr. W. S. Andrews had retired 
from the post of managing director so successfully filled 
by him for so long & period. He would continue on the board, 
and they were allowing him a retiring allowance of £1,200 

r annum, which was practically upon the Government scale. 

r. Stratford Andrews, who had been thoroughly trained in elec- 
trical and engineering works, and was possessed of administrative 
capacity, was well acquainted with the business of the Company, 
and he had been appointed managing director. Their late secretary 
and their late representative in Terah had also retired on pension 
allowances. They would probably submit a general pension scheme 
at the next annual meeting. Soldiers’ and sailors’ telegrams for 
South Africa. were conveyed at half rates—2s. instead of 4s. a 
word. A telegram had been received, saying that an arrangement 
had been made to supply the Shah of Persia with telegraphic 
messages at any time during his tour in Europe, which had now 
commenced. Cordial relations continued to exist between the 
Company and its concessionary Governments. 

Mr. CHartes Hox“ianp seconded the resolution, which was 
carried unanimously. 

A resolution granting Mr. Andrews the pension allowance men- 
tioned was moved by the CHarrman in felicitous terms, and seconded 
by Sir W. Brooke. Mr. Andrews had been with the Company 30 

ears. 
. Mr. ANDREWS having replied in a few well chosen words, the 
ee directors and auditors were re-elected, and the proceedings 
closed. 





: Submarine Cables Trust. 


THE report of the trustees of the Submarine Cables Trust for the 
ped ended 15th April, to be submitted to the meeting to be‘held in 
ondon on 8th inst., states that the revenue, including the 


balance brought forward, amounted to £24,870. The expenses came - 


to £1,269, and the payment of the coupons to £20,286, together 
with £21,555 leaving a balance of £3,315. In accordance With the 


terms of the trust deed twenty-seven certificates have been drawn. 


for redemption at £120, absorbing £3,240 of the available balance, 
end leaving a sum of £75 to be carried forward. The trustées have 
sold £1,200 Anglo-American Telegraph Company's preferred stock 
to meet the cost ef accepting their proportion of new shares issued 
by the Commercial Cable Company, and a small balance remaining 
has been invested in the purchase of £15 Eastern Telegraph Com- 
pany’s ordinary stock. 





West Coast of Africa Telegraph Company. 


THE report of the directors for 1899, to be presented at the 
meeting to be held in London on 8th inst., states that after 
providing for the interest on the 4 per cent. debentures (£6,000) 
and the interest on the 4 per cent. income bonds (£800), the net 
balance of profit was £482; adding £274 brought forward, there 
remains £756, out of which the directors have appropriated £500 in 
reduction of the expenses of reconstruction, leaving £256 to be 
carried forward. There was a general improvement in trade on the 
West Coast. 





Prospectuses. 


On Wednesday, 2nd inst., the list was opened for subscriptions for 
an issue of £125,000 44 per cent. debenture stock in the Potteries 
Electric Traction Company, Limited, at the price of £105 per cent. 
redeemable at £108 at certain events. The prospectus gives par- 
ticulars of the assets and liabilities of the Company, and the profits 
to the end of 1899. The objects of the Company are well known to 
our readers. From May 17th, 1899, the North Staffordshire 
Company’s lines, about 64 miles, have been worked by electricity. 
Towards the end of the year about 6 miles of the extensions were 
opened for traffic, and since the beginning of 1900 about 74 miles 
have been opened ; there is thus altogether about 20 miles. The 
issue is being made by the Electric and General Investment 
Company. The list closes to-day at 4 p.m. 

Subscriptions have this week been invited for an issue by the 
Folkestone Electricity Supply Company, Ltd., of £25,000, in 44 per 
cent. first debenture stock, at the price of 102, to be repaid on 
2nd July, 1938, at par, or earlier at 105 per cent., on six months’ 
notice. The company’s total-eapital expenditure to December, 1899, 
was £62,968, and the eeds of the present issue are required for 
the purpose of repaying bankers’ and other temporary advances, 
and for additional machinery, mains, é&c., which will raise the 
expenditure to £75,000. 





a 


Cork Electric Tramways and Lighting Company, 
Limited. 


Tux following is a copy of the rt presented to the s 

at the ordinary general meeting of the compary, held at the London 
offices, 83, Oannon Street, London, H.0., on Monday last:— 
The directors beg to submit the balance-sheet and revenue 

for the year 1899.—The result of the year’s working is ss follows: 
Receipts, £26,909 19s. 7d.; working expenses, £15,367 14s. 104,— 
profit, £11,542 48. 9d.; and balance brought forward from 1898, £55 
12s. 8d.—£11,597 17s. 54. Less interest on debentures, £2,159. 
interest on loans, £1,112 10s. 11d.; bad debts, lighting, £37 6s, 94,: 
proportion of preliminary expenses written off, £213 65, 94— 
£3,515 4s. 5d.; leaving an available balance of £8,082 13s., which the 
directors recommend be disposed of as follows: £2,823 to 5 per 
dividend on cumulative preference shares; £3,303 16s. 9d. to 5 per 
cent. dividend on ordinary shares; £195 7s. 8d. to 10 per cent, 
reserved to the board in accordance with the resolution and 
confirmed at extraordinary general meetings held on July 26th and 
August 10th, 1898; £1,758 8s. 7d. to profit and loss new account— 
total, £8,082 13s. In view of the fact that of the capital cxpenditar, 
a large portion appertaining to the lighting and a certain portion to 
the tramways were, by the nature of the undertaking, not of 
capacity during 1899, your directors are of opinion that the aboys 
results for the first year of the company’s operations may be deemed 
satisfactory. With respcct to reserve and depreciation funds, your 
irectors have considered it preferable to forward the above- 
mentioned £1,758 8s. 7d., without making special provisions, 


in mind that the buildings, plant, &c., are new, and that the 


— in the undertaking was not productive for the full year, 
and they propose dealing with this question specifically in their 
next report. During the year the balance of the 7,000 

and 7,000 cumulative preference shares, and 548 4 per cent, 
debentures of £100 each have been issued. The nominal 
capital of the company has recently been increased to £200,000, 
divided into 10,000 ordinary shares, and 10,000 5 per cent. cumulative 
preference shares of £10 each. An extension of the tramways to 
Ballintemple was opened in July last for public traffic. It has been 
found necessary to purchase 10 additional motor cars and to extend 
the car dey6:. The lighting plant has been considerably increased, 
and the necessary extensions to the power house carried out. The 
provisional order for lighting has been acquired from the Queens 
town Commissioners, and, as shown by the accounts, the work was 
already in course of execution last year. The supply of current for 
private lighting bas recently been commenced at Qaeenstown, A 
contract has been concluded with the Cork Oorporation for public 
lighting, and arrangements are completed for public lig in 
Queenstown on similar terms to thoseof Oork. The company is now 
promoting’a: Bill in Parliament for the extension of the tramways 
from Ballintémple to Blackrock, and an Order in Council has been 
issued authorising an extension of the line along the Western Road. 


-To meet the wishes of certain influential holders of preference shares, 


it was decided by resolutions passed and corfirmed at extraordinary 
encral meetings held on February 19th and March 6th; 1900, that 
e dividend on the cumulative preference shares should, in future, 
be paid haif-yearly. The directors propose to shortly apply for an 
official quotation of the shares and debentures upon the Dublin Stock 
Exchange. Messrs. E. Waterhouse and G. Sneath, the auditors, 
retire, and are eligible for re-election. The directors recommend 
that the dividends be paid on May Ist next. 





Mr. E. A. Lazarus presided at the meeting on Monday, and in 
moving the adoption of the report and accounts for the year 1899 
he said that the capital had been increased tc £200,000, which 
involved the possibility of an increase of the debenture issue to 
£100,000. They should have to spend £60,000 in the present year, 
and there would have to be further expenditure later on for light- 
ing. The Company had already connected 275 lamps in Queens- 
town, and, considering that they had only begun the work 
recently, that was satisfactory. The extension from Ballintemple 
to Blackrock would come before a committee of the House of Lords 
in May. The receipts of the Company were keeping up well. For 
the week ended April 19th—which was the last return they had— 
the receipts were £4,936, as compared with £4,589 for the cor- 
responding week of the preceding year. It was a small increase, 
but it represented more than it really was, because the weather 
was cold, and Cork people did not like going out in bad weather, 
and also because they had last year the curiosity traffic. Very 
often an electric tramway company found a falling off in the 
second year's working, because during the first year everyone 
wanted to travel by the new electric trams. They had no 
decrease, however, and that hé considered satisfactory. -With 
respect to lighting they had 465 consumers who had alae 
$2,258 c.p. lamps, of which nearly 31,000 had already been 
connected. He should like to recognise the cordial manner in 
which gentlemen in Cork had helped them in their undertaking. 
He believed that the public lighting supplied by the company was 
as good, if not better, than was to be found anywhere else. 
The resolution was carried. 


The following resolution was also adopted :— 


“That the following dividends be now declared out of thé_net profits of 
the undertaking for that twelve months ending 31st December, 1899, 0! 
the capital issued on that date, viz., on the £70,000 cumulative preferem 
sHares a dividend at the rate of 5 per cent. for the year, on the ; 
ordinary shares a dividend at the rate of 5 per cent. for the year, and 
these dividends be paid.on the 1st May, 1900.” 
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The Calcutta Electric Supply Corporation, Limited. 


Tux third report of directors to be presented at the annual general 
meeting at Cannon Street Hotel, on Friday, May 11th, at 2 o’clcck 
pm. reads a8 follows :— 

“The directors beg to submit the revenue account and balance- 
sheet of the company for the year ended December 31st, 1899. The 
supply of electrical energy commenced on April 17th, 1899, as stated 
in the last report, snd at December 31st last there were connected to 
the company’s mains an equivalent of 9,463 lamps of 8 cr, of which 
8,170 lamps were for lighting purposes and the equivalent of 1,293 
lamps for power. 54,897 were sold (42,947 for lighting and 14,850 
for power) and the gross revenue was £2,041 12:. 2d., while the 
costs, after charging the management and administration expenses to 
revenue, amounted to £1,389 161. 5d, leaving a net profit of £651 
15s. 94., which itis proposed to carry forward. The directors con- 
gratulate the shareholders upon this successful result of the com- 
mencement of the company’s working. Applications continue to 
come in from new customers in considerable numbers, and the few 
wiring contractors in Calcutta are kept well employed. It is satis- 
factory that landlords, both European and native, show a will- 
ingness to pay for the electric wiring required by their tenants. 
It is reported that the design of the whole station and mains is gocd, 
and that the supply of electricity has given general satisfaction. At 
the time of the formation of the company it was not estimated that 
soy important revenue would be derived from the supply of current 
for motors, but the directors have much satisfaction in stating that 
the use of fans, driven by electric power, in place of punkahs, has 
become quite popular. It is reported that 2,000 are supplied or on 
order for use this hot weather, and when it is remembered that a large 
proportion will be running during the 24 hours for at least eight 
months of the year, it will be seen that the employment of electric 
fans will probably form a large and lucrative source of revenue to the 
company. The Government of India is desirous of passing a 
General Electric Lighting Act for the whole of India, which sball 
supersede the present Oalcutta Electric Lighting Act,and Mesars. 
Crompton & Co. have, with the assistance of the directors of this com- 
pany, prepared a draft of the proposed new Act, which is now under 
its consideration. The difficulties in connection with the extension 
of the company’s license to the period of 42 years have been removed, 
and the Government of Bengal have agreed to the renewal, and also 
tothe addition to the original area of large districts to the south of 
Calcutta, including the Alipore and Ballygunge suburbs. The formal 
documents to give effect to these changes are promised shortly. 
Additional mains have been laid in many of the streets in Calcutta 
beyond those comprised in the original contract; many more will 
soon be required, and further considerable capital expenditure will 
have to be incurred for the supply to the new districts. Under 
these circumstances the directors propose that the nominal capital of 
the company shall be increased to £200,000 by the creation of 
20,000 additional shares of £5 each, and the necessary 
resolution .to give effect to this proposal will be submitted 
to the meeting. There are many other towns in India 
where electricity may, no doubt, be prcfitably employed, and the 
directors are in negotiation for the necessary powers to supply some 
of these places. Should these negotiations prove successful, the 
shareholders will be called together to consider, and, if approved, to 
sanction these schemes and to provide the capital required. In 
accordance with the articles of association of the company, Mr. 
Edmund Boulnois, M.P., retires by rotation from the board of 
directors, and being eligible, offers himself for re-election. The 
auditors in London, Messrs. J. H. Duncan & Oo., chartered account- 
snts, also offer themselves for re-election.” 





The Western Telegraph Company, Limited. 


Tue report of the directors for the half-year ended December 31sf, 
1899, to be submitted to the fifty-third ordinary general meeting on 
May 9th, 1900, reads as follows:—' The directors submit the annexed 
accounts and balance-sheet for the half-year ended December 31st, 
1899. The revenue for this period amounted to £139,596 7s. 10d. 
and the working expenses to £25,596 Os. 11d. After providing 
£3,200 for debenture interest and sinking fund, and £1,516 6s. 4d. 
for income-tax, there remains a balance of £109,284 0s. 7d.; to this 
isadded the sum of £5,062 16s. 34. brought forward from June 30th 
last, meking a total of £114,846 16s. 10d. Further expenses con- 
sequent upon carrying out the arrangements for closer working union 
With the Western and Brazilian and the London Platino-Bre zilian 
Telegraph Companies amounted to £176 17s. 4d. First and second 
int-rim dividends, amounting to £62,379 have been paid, and 
£45,000 transferred to the reserve fund, leaving the sum of £6,790 
193, 6d. to be carried to the next account. In accordance with the 
special resolution, passed and confirmed at the extraordinary general 
meetings held on October 25th and November 10th, 1899, and with 
the sanction of the Board of Trade, the change of name 
of the company was duly effected as from December 5th last. 
In accordance with the terms of the trust deeds the first quin- 
quennial examiration of the staff pension and superannuation funds 
has recently been made, with the result that the funds are reported 
by the actuary to be in a satisfactory condition ; they do not, how- 
ever, admit of the retiring age being reduced from 60 to 55 years, 
Which experierce proves would be most desirable. The actuary 
advises that in order to bring about this change the contributions by 
the staff and the company to the pension fund would have to be 
itcreased from 2% per cent, to 4 per cent. respectively. It is believed 
that the staff will readily agree to assume this additional liability, 
and a resolution will be submitted to the meeting authorising the 
directors to increase the company’s contribution from January 1st, 





1900, to 4 per cent., and provide a sum sufficient to enable the trustees 
to pay the pensions which have already been purchased to December 
31st, 1899, atthe age of 55 instead of 60 years. The shareholders 
will also be recommended to apprcve of an alteration in the super- 
anruition trust deed by which the age limit will be reduced to 55 
yeare, the company guaranteeing to make up the loss (if any) that 
there might be in the fund on account of auch reduction.” 





The Cuba Submarine Telegraph Company, Limited. 


Tue directors’ report for the half-year ending December Slst, 1899, 
to be presented at the meeting tobe held on May 9th, at 58, Old Broad 
Street, E.C., reads :— 


The directors beg to submit, duly audited, the balance-sheet and accounts fot 
the half-year ended December 8!st last. From these it will be seen that the 
total receipts amount to £19,512 18s. 6d., and the gross expenditure to £6,192 
2s. 3d., leaving a sum of £18,320 16s. 8d., which, added to the balance of £1,582 
7s. 6d. brougnt from the last account, leaves £17,903 3s. 9d. at the credit of 
revenue account. The traffic receipts show a considerable falling off as com- 
pared with the corresponding period of last year, due principally to the reduc- 
tions in rates and the competi‘ion of the Government landlines in the Island of 
Cuba. The sum of £4,987 16s. 61. has been added to the reserve fund, 
which, after deducting £2,937 16s. 6d. for cable repairs, now stands at £130,000. 
The dividend on the preference shares will absorb £8,000,and leave £9,965 
7s. 8d., out of which the directors recommend the payment of a dividend at the 
rate of 6 per cent. per annum on the ordinary shares, free of income-tax, the 
balance, £5,165 7s. 8d., being carried forward to the current half-year. Since 
the date of the last report the Cape Cruz-Manzanillo Cable has been repaired, 
and the cables have remained in good working order with the exception of the 
broken Cienfuegos-Cape Cruz Cable, which has been abandoned, as the efforts 
to repair it had to be given up in consequence of its decayed condition. The 
section is still duplicated by the coast cables, and for the present it is not pro- 
posed to replace this cable. The board have pleasure in stating that the 
Foreign Office is continuing its negotiations with the Government of the 
United States of America concerning this company’s concessions, payment of 
subsidy and claims for damage done to the cables during the Spanish-American 
War. Mr. Keith and Mr. Scott have lately visited America in connection with 
these negotiations, the settlement of which is still pending. 





Wycombe Electric Light and Power Company. 


Tux third annual general meeting of this company was held on 26th 
ult. at the offices, High Wycombe, Mr, Alfred Slatter, M.I.B.E., pre- 
siding. 

The report of the directors was as follows :— 

The directors are pleased to report that the progress of the company 
during the past year, its first = of complete working, has been satisfactory. 
At the beginning of the year the equivalent of 1,746 8-c.p. lamps were connected. 
This number had increased at the end of the year to 7,636, and a further+s4,225 
have already been applied for this year. In'the above are included motors 
equivalent to over 180 H.p., which are giving satisfaction, and provide ‘a-most 
useful load for the machinery during the hours of daylight. "The profit of the 
year’s working, after providing for debenture interest, is £488 18s. 4d., out of 
which the directors propose to pay off £144 18s. 9d. preliminary expenses, and 
to pay a dividend of 24 per cent. per annum on the share capital, leaving £230 
18s, 4d. to be carried to the next account. One of the directors, Mr. Gripper, 
retires by rotation, and being eligible, offers himself for re-election. 


Mr. SauTHouss added that the company had now, at the end of 
the quarter, made altogether 10,279 connections, while 2,167 others 
were in sight. There were also in sight motors of about 50uP. He 
estimated that the profits to the present time were £450, or equal to 
the total for the whole of last year. 

The revenue account, which was included with the balance-sheet, 


showed the following particulars :— 


Cr.—By sale of current per meter, £1,048 Is. 64.; sale under contracts, £79 
8s. 8d.; public lighting, £717 8s. 11d.; rental of meters and other apparatus on 
consumers’ premises, £48 5s.; rental of arcs and motors, £44 4s. ; rents receiv- 
able, £9 2s.; total, £1,986 5s. 1d. as es 

Dr.—To generation of electricity, £751 0s. 74d.; distribution of electricity, £63 
4s, 644.; public lamps, £54 4s. 104d.; rents, rates, and taxes, £143 4s, 6d.; 
management expenses, £237 8s. &d.; insurances, superannuation, &c., £10; total 
oo £1,259 8s. 24d.; balance carried to net revenue, £677 1s. 104d. ; total, 
£1,986 5s. 1d. 

The general balance-sheet was as follows :— 

Liabilities.—To capital account—amount received, £22,815; sundry tradesmen 
and others due: on construction of plant and machinery, fuel, stores, &c., to 
December 8lst, 1899, £12,962 8s. 24d.; net revenue account—balance at credit 
thereof, £48 18s, 4d. ; total, £36,216 6s. 64d. 

Assets.—By capital account—amount expended, £32,806 5s. &4d.; stores on 
band, December Sist, 1899, £911 1s. 74d.; preliminary expenses, £14 18s, 9d. ; 
sundry debtors for current supplied to December Slst, 1899, £1,464 2s. 1d. ; 
unfinished wiring work, £839 17s. 74d.; cash at bankers and in hand, £145 10s, 5d, 
total, £36,216 6s. 64d. 

The report was adopted, and Mr. Gripper was unanimously re- 


elected a director. 





Elmore’s German and Austro-Hungarian Metal 
Company. 
Tum report for 1899 submits the accounts of that company and of 


Elmore’s Metall Actiengesellschaft. With regard to the “ Metall’ 
company’s accounts, both sales and gross profits show a considerable 


‘Gnicrease, the profit on trading account being £18,209, an increase of 


£4,460 36. The profit and loss charges show a considerable increase, 
due to an increase, amongst other items, of interest, freight, and 
taxes. Depreciation shows an increase of £500. The past year was 
one of considerab‘e difficulty owing to the phenomenal rise in the 
price of copper, and to the scarcity and consequent high price of 
Owing to the prosperous state of trade in Germany, difficulty 
was experienced in obtaining labour. The rise in the price of copper 
was — for an increase of £10,000 additional working capital 
which the directors ‘had to raise. On the other hand, the 
in the trade done is gratifying, and the 
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testimony of the superiority of the company’s products. The largely 
increased demand has induced the directors to sanction considerab 

and building*, which should be completed 
i the usual reserve the directors 
of the “ Metall” company have declared 8 dividend equsl to M.120,000 
or £5 854, from which has to be deducted the amount of the charges 
of the Austrian company, amounting to £4 134. From. the balance 
the directors recommend & dividend of 33 per cent, or 1s. 61. per 
share, less tax, to the preference shareholders. The one-tenth of the 
net profit due to the ordinary shareholders not being 
large, will be added to the amoant already standing to their credit. 


a 


Stock Exchange Notices.—Application has been made 
to the Steck Exchaoge Committee to appvint « settling dsy in 
Crompton & Oo., Limited—Fartber issue of 7,582 ordinary shares 0 


£3 each, fally paid, Nos. 46,419 to 54,000; and to grant quotation to 


Robey & Oo. Limited—20,464 ordinary shares of £10 each, fally 
aid, 7,146 vreference shares of £10 each, fully paid, and £125,000 
4} per cent. first mortgage debentures ot £100 each. The Committee 
has ordered to be quoted in the Official List :—Oommercial Cable 


Company— $3,833,300 additional capital stock. 


Chislehurst Electric Lighting Company.—The annual 
report of the Obisleburet Electric Supply Company, Limited, shows 
that the current was firat suvplied to consumers ia February, 1899, 
when the equivalent of 806 8-c.P. lamps were connected. By the end 
of tie year this number bad increased to 4,017, 8 result the directors 
considered satisfactory. The revenue from the sale of the current, 
é&c., exceeded the expenditure by £83 1s. 7d., which it is proposed to 


carry forward. 


oo 





TRAFFIO RECEIPTS. 


al 
Binckpool and Fleetwood Tramroad Company.—The receipts for the week 
ending April 98th, 1900, were £393 19s. 5d. $ receipts for corresponding 


aggregate for half-year to date, £8,919 Os. 74, 


Limited.—The recetpts tor the 
6d.; corresponding 


period, 1899, £298 14s, 94.5 

Che Bristol Tramways apd Carriage Company: 

; week ending Ape 27th, 1900, were £3,021 24. 
period, 1899, £8,063 63. 11d.; decrease, £42 4, 54. 


e Clty and fen London Ref'way 
ending April 29th, 1900, were £1,274; 
£242, Total receipts for half-year: 1900, to date, 
period, 1899, £18,322; increase £2,640. Miles open 
April 80th, 1899, 88. 

The Dover Corporation Tramwe te 
Apvil 28th, 1900, were 2166 128% 64.3 
£158 11s, ‘3d.; increase, £8 1s. 8d. Total receipts to date, 
184. 544.5 corresponding period, 1899, £2,579 183. Od. ; increase, £73 15s. a 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,931; 1899, 
4,188, Number of cars, 1900, 11; 1999, 11. 

Tye Dublin United Tramways OCompany.—The receipts for the week ending 
Priday, April 27th, 1900, were 88 follows:—D. U. T. Co., horse cars 
£60 188, 6a,; ditto, ectric cars, £4,078 0s, 74.; D. 8. D. Co. cars, 
£1,176 26. 9d.; total, £5,816 Is. 10d.; corr ing wi lant year— 

. U. T. Co., horse cars, £1,758 5a, 8d.; ditto, electric cars, £998 1s. 2d.; 

D. 8. D. Co., electric cars, Qs. 5d. ; total, £3,459 178. 84.3 increase, 

£1,855 4s. 74. te to date, £67,605 143, 0d. : te to date last 

56,082 188, 7d. ; increase to date, £11,572 Lbs. 54. e mileage worked 

2 miles by horses, 2s against 18 miles electrically, 
ding period last year. 

for the week ending 


Company.—The receipts for the week 
ditto April 80th, 1899, £1,082; increase, 
£20,962: corresponding 
April 29th, 1900, 32; 


for the week ending 


—The receiv 
April 1699, 


ear, £! 
's 42 mues electrically, 


26 miles by horses. for the correspon 
The Halifax Corporation Tramws — The receipts 
April 28th, 1900, were £590; week ending April B0th, 1899, £455 ; 
increase, 195. Total receipts to date, 1400, £2,665; ditto. 1899, £1,765 ; 
increase, £900. Number of cars, 1900, 28; 1899, 15. Miles of track: open, 
1900, 12; 1899, 6% 
The Liverpool Overhead Railwa OCompany.—The receipts 
April 29th, 1900, smoun' to #£1.433: corresponding week last year, 
in traffics for half-year to date, 


for the week ending 


£1403; increase, £25. Total increase 
£1,040. 
The Bouth Staffordehire Tramways Company.—The receipts for the week 
1900, were £650 16s. 9a.; April 28th, 1899, #657 


ending April 27th, 
83,64. Aggregate receipts for 17 weeks, £10,898 17s. 8d,; last year, 


83. 104. 


£10,467 
—OOOO 


STOCKS AND SHARES. 


Wednesday Evening. 


A weex that is broken by & Stock Exchange holiday (the House was 
closed on May-day) is generally & bad one go far as business is con- 
cerned, and the present has proved no exception to the rule. Vague 
talk about the possibility of a rise inthe Bank Rate has militated 
against any investment business coming into the markets, and specu- 
lation is dormant on account of the slow progress of affairs in South 
Africa. For the m ment, there seems little chance of & yevival of 
activity, although & general impression prevails in the Stock Ex- 
change that decided news of good import would have an immediately 
strengtheniag effect. Bat the optimists do not remember what 
happened after the relief of Ladysmith, the capture of Cronje, and 
the capitulation of Bloemfontein, neither of which important events 
brought in any of that public buying without which Stock Exchange 
markets will certainly go 20 better. 

Supply shares show & declining tendency, although variations in 
price are quotably confined to falls of 10s. in County of London} Pre- 





ference, and of 5s. in Smitbfild Market Ordinary. At the latter, no 
one who reads this ill be surprised. Oounty Preference 
have been weak upon sales by holders, to whom the return per cent, 
is insufficient in these days of tight money. It ie a little remarkable 
that electric supply shares maiatain their prices as well as they do, 
considering that the yield is in most cases only a trifle more than can 
pon gue by the buyer of first-class Boglish railway ordinary 
8 i : 
Folkestone Electric has bzen offering some 4 per cent. Debenture 
stock, which seems & quite suitable inveetment for people in the 
neighbourhood of that resort. It is hardly the kind of investment 
for others, because the negotiability of the stock will always be s 
matter of more or less difficulty in London. Oxford Electric shares, 
which boast a quotation in the Official List, are 6%. Blackheath and 
Greenwich District Ordinary are no better than ?. Bournemouth 
and Poole remain firm at 12.and 104 for the Ordinary and Preference 
respectively. Amongst Indian sharer, Calcutta Blectric Supply keep 
hard at 7} for the £5 shares, tally paid, and Calcatta Tramway shares 
are exac‘ly £9. 


Mention of the last-named naturally leads to the subject of 


traction descriptions. Ia thie connection a heavy fall of £1 per share 
in British Blectric Traction is the main feature. This has been 
caused mainly by the extremely limp condition of the home railway 





market, which has reacted upon British Electric shares. Various 
sellers came into the market on Monday, and the dealers, who already 820,000! 
carried a good many “ Tractions ” on their books, found themeelves 800,000 
landed with yet other blocks. The sales were almost entirely of 200,000 
the Ordinary shares, and the price of the Preference is unchanged. 180,227 
In the foreign tramway section Anglo-Argentines are 4, Barcelona 180,042 
134, and Buenos Ayres and Belgrano “ A” Preference 53. Potteries 150,000 
Electric Traction at 12 show signs of weskoess in sympathy with 86,300 
their larger fellow, the British Blectric. The company’s issue of 4} 17,00 
per cent. Debenture stock will probably be taken by the present 100,000 
shareholders. 72,68 
That flatness in the home railway market, to which we alluded in 86,495 
the last paragraph, is responsible for & drop of 3 per cent. in City 490,006 
and South London Ordinary stock. The dealers in the market confes _— 
themselves unable to offer any other explanation for the fall. We 950,00 
hope our readers took advantage of the rise of a few weeks ago to 2,000,00 
getout of their stock as we then suggested. It would appear that 171,50 
our contention as to the new extension not yet proving 60 profitable 100,00 
as some have hoped is being recognis:d, and acted upon. ‘2 
Londons are also & dull market, the rate of contango charged at the wa 
settlement last week being heavier than some of the bulls relished. 16,62 
A few of those whose accounts are stale with old age got rid of 179,9: 
their shares in disgust. At 10 Central Londons should be worth the 200, 0 
investor's attention. oa 
Bome amusement has been roused in the Stock Exchange by spect- 389,7 
lations as to how and why the Board of Trade will ‘‘ come down on” 17,9 
ice of the new 75,0 


the Westminster Electric Company, when the issue pr 
that the Board will have R: 


shares is fixed next week. It is claimed 
whichever side of the 


something severe to say to the company, 
directors’ table gains its point, and the odds at present are on the a 
company being compelled to reduce its price for energy if it is : 
decided to issue the new shares at par. 

National Telephone shares have fallen to 5 upon the rapid progress 
made by the Post Office with the Government lines, and also upon —_ 
the questions that are being acked in Parliament about the company. 
It has been announced, too, that a very large number of subscribers in —- 
the Bedford Hatate will shortly ba lost to the National Telephone 19 
undertaking, in consequence of a dispute between the directors 12, 
the ground landlords as to the rent of the poles in the Bedford 50, 
Estate district. Babcock & Wilcox have settled down to 554, 20, 
British Westinghouse Preference are 5. Globe Telegraph and Trost R 
has lost } both on the Ordinary and Preference, but as the sharesare 60 
quoted ex dividend, the fall is only Qs. 6d. and 2s. per share 40 
respectively. 400 

The new regulations concerning code cables should benefit the 4 
Hastern Telegraph Company to some extent, but no change bas yet a 
taken plece in the price of the stock. ‘“Obinas” are quoted 16 3 
middle, ex the dividend and bonus, and Oriental Telephones bavé 7 
firmed up to }§ ex the dividend of 84. per share. The first report of . 


the newly-nawed Western Telegraph Oompany isa good one, showing = 
a net profit of £114,000 for the half-year endilag December 31st, 1899. r 
A general meeting will be held next Wednesday, when the directors : 

ropose to ask proprietors to sanction an increase in the company’s 
contribution to the 8 aff Pension and Superannuation Funds. It is 
also recommended that the age limit for superannuation shall be 
reduced from its present limit.of 60 years to 55 years. 

About a month ago we were taken sharply to task by ® corre- 
spondent for drawing attention to the weak condition of Ham: 
Electric shares. The directors of that unhappy concern 
announce that both the Preference and Ordinary will 
dividend for the past half-year. Oomment appears 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Closing —— done 
sent or Dividends for . 
= rapa cote| uelaiee yum" | Ques | Opies | a st 
1900. 
1897. | 1998. | 1899, Highest.| Lowest. 
110,900 | African Direct Telegraph, 4 % Debs. coe | 100] eee we [100 —104 (100 —104 Ses ee 
125,000 | Amazon Telegraph 5 Debs., Nos. 1 to 1, 250 Red. cae | MME nite oat -- | 85 — 90 85 — 90 ks a 
875,520 | Anglo-American Telegraph ... err 3 £8 9s! 73/6 | 68 — 66 62 — 65 63 aes 
8,062,240 Do. do. 6% lk wl 6%/|6 115 —116 = {1144—1154 | 115g | 115 
8,062,240 Do. do. Deferred...  . ses vee [Stock] ... |18s.%/£1 7s) 144— 15 144— 143 ES} f 000 
44,000 | Chili Telephone, Nos. 10 44,000 ... 9 ss. ave mL 5 | 4 g 8% | ww | 2— 8 24— 34 . te 
10,000,000$| Commercial Cable me see ose coe eee ss» [6100 | 8 8%] .. {165 —175 |165 —175 ses a 
1,563,078] Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... | .. w {102 —104 |102 —104 | 1033 | 103 
16,000 | Cuba Telegraph ... ae ie Mi aaa pie ceodl. Bene 8 & a 9— 10 9— 10 eee ee 
6,000 7 10 % Pref. coe eee coe eee eee 10 Pa e % eee 19 — 20 19 — 20 - 
12,931 | Direct h Tel h ove eee ial coe ove 8 coe 4— 5 4— 6 ove 
6,000 //, = sions — -—| 5m we | ae | 9— 10 9 — 10 ee 
80,000 Do. do. Debs. ccs sce, coe | GO| cco | cee | coe LOR—105% 101 —105% |] ... | ... 
60,7101) Direct United States Cable... one ve | 20 | 82% | 88% | 8 % | 112— 123 | 113— 12} 12§ | 112 
120,000 | Direct West India Cable, 44 % Reg. Deb. ... he ee | 100]... oad « |L00 —103 |100 —103 a os 
4,000,000 | Eastern Telegraph, Ord. Stoc! see wees wee (SHOCK] 7H] 7H] . (150 —155 [150 —155 1532 | 1614 
1,795,000 Do. 84% Pref.  sicaet eee ee | 100] =e «. | 98 —101 98 —101 101 98% 
1,432, 2687 Do. a Mort. Deb. Stock Red. ooo we. (Stock) 4 aaa 115 —120 114 —119 xd) ... oe 
250,000 —“<~. cat oe . China Telegraph ...| 10/7 7%|7%|16 — 164 | 153— 16}xd) 163] 15 
x us. Gov. Sub.) Deb., 1900, red. ann. } ot as 
6.7001 { dep og, 11,04, 8270450 100 |5 % . [100108 109-2108 | ww | wn 
26,6001 Do. do. Bearer, 1,050—8,975, 4,827—6, - 100 | 6 g ‘a 100 —108 {100 —103 a rr 
82,0001 Do. 4 % Deb. Stock ... Stock} 4 dea -» (115 —120 /|115 —120 eee “b 
800, es Bastern and Gouth African Telegraph, 42 Mort, Deb. 100| .. | .. | .. 100 —108 [100 —108 | ... 
200,000 4% Reg. Mt. Debs. (Mauritius Sub. )1—8,000 | 25 sa = «- |101 —104% |1C0 —103% xd] ... oa 
100 387 | Globe Telegraph and Trust... we. soe eee owe | «10 | 5b 54% | 114— 12 11g— 1)gxd) 113/ ... 
180,042 Do. do. es 6 ve | 15h— 16° | 15f— 16gxd} 154] 188 
150,000 Groat Northern Telegraph , of 10 |10 124% ‘ 83 — 85 32 — 34 e 
‘ax and Bermuda Cable, 44% 1st "Mort. Debs., ) ox al 
86,800 { Be tect ce attoo ned? }{ 100] . | a | . [100 —108 [100 —108 m 
17,000 | Indo-European Telegra; eee eo | 25 {10 g 10 &% |10 % | 54 — 58 54 — 58 eee ° 
100,0001) London Pintino Broce Telegra h, 6 % Debs. ... .«. | 100 | 6 ee -- |105 —108 {105 —108 . . 
72,680 | Montevideo Telephone, Limited, rd., Nos. 1 to 72,680... Bb ees cea ss + 3 +— 43 ‘ ose 
86,492 Do. do. 5% Pref., Nos. 1 to 96,492 1;4%/4 24% z— 1 #— 1 as me 
490,000 | National Telephone, 1 to 490,000... a. ws we | «5 | B 6 5 5 — 43— 65} 5 4g 
15,000 Do. 6% Oum. Ist Pref... .. 1. | 10/6 6 6 144—15 | 18—15 143] ... 
15,000 Do. 6 % Oum. 2nd Pref. ... 10 | 6 6 6 14 — 15 13 — 15 sea ee 
250,000 Do. 5 &% Non-cum. 8rd Pref., 1 to "250,000 6/5 5 6 5}— 54— 58 5} 53 
2,000,0007 Do. 84 % Deb. Stock Red. Stock} 84 84 34 97 —100 97 —100 984 | 98 
171,604 | Oriental Telephone and Hlec., Nos. 1 to 171,504, fully paid ES 5 5 f— 1 3-— lxd 1 “a 
100,0001) Pacific and Huropean Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 aa «. |102 —105 |102 —105 eae oe 
11,889 Reuter’s eee eee eee coe see eee eee eee 8 5 5 % eee 7 — 8 i — 8 . or 
8,381 Submarine Cables Trust ooo coe eee eee Cert. eos eee eee 124 —1]29 124 —129 . eee 
58,000 | United River Plate Telephone cae 515 Rl6KR16% <e ‘ 
16,639 Do. do. 6&% Oum. Pref. Nos. 1—16, 639 | ere wa aa - ia “os 
179,947 Do. do. 5 Debs. eee eee eee Stock oe eee . 103 —106 103 —106 eee 
0001] West African Telegraph, 5 % Debs. ... 100 Sl 00 «» | 97 —100 97 —100 : wea 
80,008 | West Ooast of America, Nos. 1—80,000 and 58, 001—58, 008 ) cee © 4— 1 4-— 1 see ae 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel, 100 eee eee . 100 —103 100 —108 coe 
389,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red.... |Stock] ... ‘ae 100 —104 |100 —104 wee a 
207,930 | Western eet h, Ltd., Nos. 1—207,980 ... ees oss | sa Ore 144— 15 144— 15 1433) 144 
75,000 Do. 5 % Debs. 2nd series, 1906 ... | 100/ ... - .. {105 —108 |105 —108 ai a 
88,821 | West India and _ oer oo: f AL HE 2% 2 g— 1h q—- it * 
84,568 Do. do. Cum. Ist Pref. ... | 10 | 6 Sed wea 9i— 92 9i— +98 ‘ 
4,669 ~ Do. do. Oum. 2nd Pref. ... | 10 | 6 # . 7=— 8 7— 8 saa eee 
80,0001 . e° a 5% Dobe Nos. 1 t0 1,800 | 100}5 %| ... 104 —107 {104 —107 104 soe 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Hlec. Lt. Sup., Ord., 101 to 19,761 5} 4 6%\|6%|7— 8 7— 8 se 
50'000 | Charing Gross and Strand Wlectricity Bupa | 8(7% | 8'%\9'%| a to | v1 | “S| “Os 
, i ross and Strand Hlectricity Supply ae a _ - g 
20,000 Do. do. le do. by % Oum. — 6 vee eee eee 5} —_— 52 5}— 53 oo eee 
84,000 | *Chelsea Electricity Supply, Ord., 5/6 6% | 64— 74 64— 74 ne « 
150,000 Do. do. do. 4 Deb. Stock Bod... Stock} 44 + .. |L08 —111 . {108 —111 aay a 
60,000 | City of London Hlectric Lighting, Ord. 40,001—100,000 ... | 10 |10 6 & 4% | 94-10; | 94}— 105 | 104/ 93 
40,000 Do. 6% Cum. Pref.,1 to 40,000 ... 10 | 6 6 | 12 — 18 12 — 18 i | 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at 2115) ‘all paid eel i oe ... [122 —127 122 —127 he de 
40,000 | County of Lond. & Brush Prov. Eleo. Ltg., Ord. 1—40,000 | 10/| nil | nil | 4%) 94-1 94— 104 aus = 
20,000! Do. do. do. 6 % Pref., 40,001—60,000| 1016%|6%| ... | 12)— 184 | 12 —18 133 | 13 
200,000 Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. al eh ag a 109 —112.  |Ll0 — 113 | 1119 | 1113 
26, LOO aes acy Elec. Po .» Ord. Shares eee 651}5%17% = 44— 5 wee ae 
75,000 44 % 1st Mort. Deb. Stock ... | 100] ... ae 101 —104 |10L —104 oH Bs 
110,000 London Electric supply Corporation, Limited, Ord. ies ae = l4— 2 14— 2 ae Fe 
49,840 Do. a 6 % Pref. em ay : 44— 4 4i— 43 4g;| 44 
25,000 Do. a. do. 4% 1st Mt. Db. Stock Rd. |Stock| ... one ... {100 —102 100 —102 dae: bes 
85,000 | Metropolitan Blectric Supply, 101 to 62,500 10|6%|5% | 5 % | 18h— 144 | 18h— 144 | 14... 
220,0002| Do. 43 % First Mortgage Debentare Btook we | BH | cee |e (LIA 117 U4 —117 ict oes 
23),000 Do. 34 % Mort. Deb. Stock Red. . .. (Stock| 1. | .. | «. | 96—98 | 96 — 98 eS 
6,452 | Notting Hill Electric Lighting aa oe} 20.6 g 6 7 154— 164 | 154— 163 ee ae 
40,000 | St. James’s and Pall Mall Electric Light, Ord. 5 |14b% [144% |144 144— 154 | 144— 154 153 |. wo 
20,000 | | Do. do. 7 &% Pref., 20,081 to 40,080 617 Bil Z 7 85— 94 84— 95 woe | oes 
12,000 | Smithfield Market Elect. Supply, hg coe eee BS} cee are <3 24— 22 2— 2} pee 
59,090 Do. Do. 4 &% Deb. coe | “a wa tee aa 85 — 95 85 — 95 aus 
65,000 | South London Blectricity Supply, Ords. ~— «:. ‘ee | = ae 4—- 4) 4— 44 4t| .. 
__ 79,900 | Westminster Electric Supply, Ord., 101 to 80,000... | 6 \ts" % |12' |t8 % | 144— 154 | 14s— 15h | 15 | 148 
* Subject to Founder’s Shares, ¥ Gocees on Liverpool Stock Exchange. 
Unless otherwise pork stated all shares are fully paid, i Dividends paid in deferred share — 
Dividends marked § are for a year consisting of the latter part of ene year and the Grst part 
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SHARE LIST OF ELECTRICAL COMPANIES—0Oontinued. —s 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 








































































































Present AME tock Dividends for ees Kee Business 
Issue, ‘i : leo the last three years. Sects 25th = 2nd. May nad 2nd, 1900, 
_———————— a 
t 1897. 1898. 1899, High eat. Lowest, 
65,000 | Aluminium shares, Nos. 1—65,000 ... cos ea 1/10 S| 20 %) w 23— 38} 23— 3} By5] os 
90,000 Do. 4} 1 Ses Ist a Deb. Stock Red. ane aes ey see oes w. | 96 —101 96 —101 Sis ee4 
80,000 | British “oni “ee: aes <F vee Ras 6%) .. | 17 — 18 16 — 17 17 164 
59,000 Do. do. 6 o% Cum. Pref. ne eee 10 wee ove oo. | 128— 13} 122— 13} 133) .. 
200,000 Do. do. Perpetual, Debenture Stock :.. |Stock| ee vo. 124 —127 [124 —127 | 1258 | 1264 
45,0001 |} British Electric Works vid beng £1 shares, 50,001—95, 000 — See aes Gas Z-— 1 Z— 1 ses a 
50,000 |f Do. do. 6 % Cum. Pref., i—50,000 me sas Ke ap 43— Ug Pek 12 vie es 
500 |t Do. do. 44 % 1st Mort. Deb. aoe set | WO as ins ... | 99 —101 99 —101 sig ide 
40,000 — Insulated Wire Ord., Nos. 1 to 40,000 en aoe 6/} 15 % 15 &| 20 %] 11 — 12 11 — 12 way a 
27,500 do. 6 %Cum. Pref. Nos. 1 to 27,500 ... 2 ee wee Ate 6— 6% 6— 64 a a 
90,000 Sevek Hlecl. Hnging., Ord., 1t0 90,000... 8; 8 5 cue 1j— 2 1gj— 2 ee a 
90,000 Do. do. Non-cum. 6 %& Pref. , 10 90,000 2/ 6 6 ace 2— 2} 2— see | Sam 
125,0001 Do. do. 44 % Perp. Deb. Stock eee [Stock] .., vee e. {108 —1138 |108 —113 ve ob 
60,000 Do. do. 4: 2nd Deb. Stock Red. ... |Stock| ... ss .. |103 —105 {103 —105 ‘“ as 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 | 124%| 15 % ... | 144— 15h | 144— 154 15g | 16 
20,000 Do. do. 5 % Cum. Pref. ol eee is ae 5s— 6 5s— 6 ae ia 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red. Stock] ... see .. |112 —116 {112 —116 Soa ey 
213,533 | Central London Railway, Ord. Shares ont cee oe te: a bse .- | 10J— 10 | 10 — 104 108 | ... 
61,083 Do. do. Pref. half-shares see Bee ul) “ae aoa 43— 6} 43— 6} ae =f 
71,447 Do. do. Def. do. eee eee eee 5 eee oo eee 5— 5— 54 5} sae 
855,000 | City and South London Railway see ee [Stock] 13%] 24%] 12%] 67 — 70 64 — 67 653 | 68 
87,600 |} Do. do. Ord. shares, Sea: 22,501 to 60,000 . mrs We 8 eee ae 6— 7 6— 7 xd) ... ies 
82,008 poenmies & Co., Hos, 1 to 82,098 .. or i oe § ee 3h— 4 84— 4 343) 38 
Do. 5%, lst Mort. Reg. Debs. 1to 900 ; 
100,000 £100, and 901 to 11, 000 of £50 Red. coe eee eee eee 99 —102 99 102 eee eee 
99,261 dison & Swan Utd. Hl. Lgt., “A” shares, £8 pd. 1to99,261 5 | 6 6 cas 2— 2 2— 2 ee oe 
17,189 Do. do. do, ‘©A” Shares, 01—017,189 5| 6 6 sai B4— 44 B4— 44 Ba as 
844,023 Do. do. do. 4 % Deb. Stock Red. ... | 100/ ... eae wee =| 98 — 95 93 — 95 ae ica 
112,100 | Blectric Construction, 1 to -— lee ooo eee 2; 6 6 aaa 24— 28 23— 28 2} 
25,000 Do. do. Cum. Pref., 1 to 25,000 eee 2) 7 7 ee 22— 3} 23— das ‘ee 
140,800 Do. do. Perp. lst Mort. Deb. Stock eee [Stock] ... sea ... (103 —106 (108 —107 se “a 
9,6001| Greenwood & Batley, ? % Oum. Pref., 1 to 9,600 eee Od Seat oe .. |10—11 10 — ll ~<a | 
80,000 ove (Ww. “de Telegraph Works, Ord. ... coe coe 5 | 12 14 15 %| 1384— 144 | 184— 144 143 | 133 
80,000 do. 4h % Pref. eee eee 5 yf 7 5j— 5? 5j— 52 eee see 
60,000 Do do. 44 Mort. Deb. Stock... |Stock| 4} meee 110 —114 #/|110 —114 Sos se 
50,000 | India- tien, Geite-Ferchs and Telegraph Works «- | 10] 10 10 %| ... | 21 — 22 21 — 22 218 |. 24 
800,000 do. do. 4% 1st Mort. Debs. | 100 | ... sae .. |100 —103 |(100 —103 1024 | 102 
87,500 Liverpool Overhead Railway, Ord. eee ooo eee coe 10 8} 8} 88% 8§ tags 83 8§— 83 I eee see 
10,000 do. Pref., £10 paid eee oe | 10; & 5 5 %| 138 — 1384 | 18 — 184 eas eal 
87,850 Telowraph Construction and Maintenance . coo = one | «1B | US 15 15 be. 85 — 39 85 — 33 87 | 385} 
150,000 Do. 4 % Deb. Bds. Nos. 1 tol, 500 "Red. 1909 ... | 100; ... safe 102 —105 /|102 —105 yk 
20,000 Telegraph eee ins Ord. Nos. 1 to 20,000 oe |) ens 8%... | 10—11 10 — 11 1034) «. 
20,000 Do. do. 5% Cm. Prf. Nos. 1 to 20,000 ... | ase cae sas 564— 6 54— 6 “ke fas 
540,000! Waterloo and City Railway, Ord. Stock... vee ee 100 | ... 8 %| 3 Bllco —108 (100 —103 dae a 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Mag ioc £5 (fully paid) 8—10. —— mand Kni ose mn Electric Lighting, Ordinary 8 £5 (fully 
Brompton and Kensington, 44 °/, Debentures of £100, 1083—106. ) 12—18; 1st Preference Cumulative 6 one "85 fully pads 74-8. De 
National Electric Free Wiring, 12/6 paid. g—4 xd. po hl 102—106, Dividend, 1899, on Ordinary Shares 1 
Oldham, ” wae and Hyde Electric (£10 pd.), Ord., 17—19, Kidd Yaa and District ——— Pref. (£6 pd.), 6—63. 
do. Pref, (£10 pd.), 10}—103. *T, Parker, £10 (fully paid), 18. 
* From Birmingham Bhare List. Bank rate of discount 4 per cent. January 25th, 1900). ay 
MARKET QUOTATIONS, Wednesday, May 2nd. 
CHEMICALS, &c. This week. | Last w eek.|Inc. or Dec. METALS, &o. (continued), This week.| Last week. | Ino, or Des, 
ia, ee ee le pd ’ ee. Shi ee ye ee 288 to 89 8&8 to rt od 
. 3 ee ne oo oe Eaedpany a). a4). ee — y ee co ee ae £88 to £89 fea to 290 dee, 
an Ozalio ee ee «= ews POF CW, - Ba/- eo é¢@ (Blectrolytic), Bars .. per ton £385 £85 e 
an Salpburic oe ee ee per owt, = s ee e ” ” Sheets.. per ton £94 £94 . 
a Ammoniac, Sal ee per owt, jf ll © ” + per ton £88 £88 ve 
@ Ammonia, ®, Martaig (orysial) ;. per ton £34 rs ae H.O. wire perlb.| 10d. 10d, . 
. ee per ton 281 £81 ae f Bbonite Rod ee ce = oe-—Ss er I, 8/ 8/ oo 
Bleaching pow es ee perton £7 £1 a " eet ee per lb, S 6/- ’ 
¢ Bisol ulphide of “xin es ee perton RE n German Silver Wire .. .. per RB 1/6 
a Borax eo ee per ton £16 10 £16 10 . h Gatta- fine e ee perlb.| 8-to8/6 | 8) to8/6 
a — war, oo 60 oe oe Per gal I. ae h India-rabber, fine ee perlb,| 4/2 to 4/3 4/2 ino 
ee ee per gal, 6 6/6 ee C Sheets .. ee per ton £18 ° 
Saiphaie.. ee ee Perton| £26 10 £26 10 ei 3 (Cleveland ts) per ton 95/14 T71l- 1/104 dec. 
sfe Nitrate .. .e oe perton £25 £25 ee  » J ee per ton | From #11 | From 411 . 
: White spc ee ee per ton £81 #81 te 6 ow Scrap, per ton 70/- to 72/6 70/- to 72, 
« cin — eas? oo ee perton a“ #2710 ae n Wire gaiventeod No.8.. per ton 14 6 #14 6 
a Naphtha, — mewenae wai °° a aay tine ae vee porton| 817-—| £1726 | 2/6 deo. 
a Pocedh, Hichrenash re af és ve m Manganis Wite' ca. - Se “a. ve a “ * 
@ 4 Caustic (15/80%,):. per ton 24 eu i seers oper bestia 80 10 £9 10 Fe 
a oe ee es perton £85 £85 *6 @ ice (original se) mat perlb.| 84. to 9d. | 8d. to 9d, " 
@ Bhi ee per cwt, 68/- 68)- oe d » medium perlb.| 1/9 to 2/9 | 1/9 to 2/9 
scan eee, ee) Se | 2 | El Selteninn dete E| Mei ee) 
ee 0 Ty e 
o# "Recovered... per ton 5 10 a5 10 “a 5 1 E s brods per Ib ito U4 | Yl to 14 : 
@ Bods, Oanstlo twhiie 1%) 22 derton| #1015 | #10 15 a 4 am . aes bet os. £3 12 £8 12 : 
@on es per ton £8 £8 ee Silicium Bronze Wire _ 103d. to 1/1 | 1044 to 1/- 
ew Bichromate, onsks eo per lb, 84d. 84d, sé Steel, Magnet, aoo'a'g to Seec'p’a pst p. ton | From £156 to £40 ‘ 
METALS, &o. ae ss #8 sgqll40' 0s. to} 19). 
Aluminium Wire, in ton lots .. per ton £2294 £24 ae g Tin, block ee ee ee ee per ton £141 to £142 £141 10s. 10/- ine. 
Sheet, in Lon lots.. per ton £191 £191 ae 9 0 fell ce co eco oo perib. 1/9 1/9 
Pp Babbitt's metal per ton | £80 to £150 | £80 to £150 ee n wire Nos.1t016 .. ee per lb, 1/9 1/9 
¢ Brass (rolled me Boia) baste peri ee ex p White Anti - friction Metals— 
e¢ Tube (brazed) ee perlb ii. Tad. os “White Ant” brand ee perton | £40 to £70 | £40 to £70 . 
“ee » (solid drawn) es per Ib. 9d. 9a. “0 § Yarns, Cotton, ee 10lb, bundles pr lb. Sa. 83d. . 
C ire, basis ee e- per lb, . ee " lea. ee perlb. lo 6d. a 
ce Copper Tubes (brazed) .. +» perlb, 113d. is y J » Hemp,8plyl0lbs. .. perlb. 434. “ 
ee n (soliddrawn) .. perlb,| 11 oe we i oe $1 ne aad By Ib, oe 
g Copper Bars (best selected) .. per ton | £89 | roy fi 2, i Zito, =—s Wielle’ ontagan a+. seed £ 
otations ed b: b 
e o Meone. . Boor & & Co, Quowtne. indie Habber, Gutta-Percha, and we ‘orris Kehby 
> The British Aluminium Company, Ltd, Seepeeh Wome Company, 148, m Messrs, W. T. Glover & Oo., Ltd. 
ee Shee Benes S & Sons, ceo ames & Shakespeare, « Messrs, P. Ormiston & Sons. 
4 Messrs, F. W & Sons Messrs, Jackson & Till, o Messrs. Jobnson, Matthey 
¢ Messrs. Smith & Co, 4 Messrs, é Lowe, » The Phosphor Bronse Company, 
( Meuse, O, Feo & Ge, 
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ELECTRIC WIRING DISCUSSION IN 
GLASGOW. 





Our readers will remember that in our istue of March 16th, 1900, 
we reviewed a paper on “ The Electric Wiring of Baildings,” read by 
Mr. W. A. Chamen, of Glasgow, before the Scottish Institution of 
Engineers and Shipbuilders. 

From the extent and practical nature of the discussion which has 
followed this paper, it is evident that there was no need for Mr. 
Chamen to make apology for bringing this subject before the Institu- 
tion. Uader present conditions this wiring question is always before 
us, at least in fact, if not in name, and there are many who maintain 
that the electrical industry of this country will not take its proper 
and really progressive position until many of the points now mostly 
treated only in diecussion, have found effective and practical settle- 
ment, 

Before presenting the main points raised by, and the general drift 
of the discussion, it will be well to again briefly review the facts and 
suggestions presented in the original paper. . 

Mr. Chamen, after referring to the inefficiency of wood casing, which» 
has hitherto been so generally used, noted the steady increase of 
alternative methods, either in the form of pipe or conduit, or lead- 
covered wire systems, as at the moment most seriously competiog for 
recognition. 

As an engineer, he seemed naturally to favour some form of conduit 
system as providing the best mechanical protection, and which would 
be installed upon uniform and workmanlike lines. For this reason he 
did not expend too much praise on the less mechanical systeme, on 
lead compo. piping, or on those lead-covered wiring systems where the 
insula ion employed on the wires is hygroscopic, and must for its 
protection depend entirely on the intactness of a frail metallic 
shea ‘hing. 

In connection with the obvious development of metal-armoured 
wiring systems, Mr. Ohamen raised the timely point as to the greater 
pos-ibility which now exists for accidental mechanical damage from 
nails, for instance, not only causing trouble by allowing moisture to 
enter, but presenting a possibility (hardly recognised with wood- 
casing work) that one of the conductors may inadvertently become 
connected with its metallic protection, and so charge it throughout 
its own length, so that if anywhere touching iron or compo. gas- 
piping, an arc may be established between the sheathing and gas-pipe, 
resulting in the burning of a hole in the pipe, and ignition of the 
escaping gas. Mr. Ohamen pointed out that the cure for this possible 
evil was to have the metallic sheathing properly connected to earth 
by connecting it electrically to a water-pipe at its entrance to the 
building. Oa the other hand, he stated in the paper that the present 
Board of Trade regulations must be regarded by him as entirely 
beyond the scope of his paper. Mr. Chamen evidently has had some 
preliminary experience of the defects that can arise in these com- 
peting systems (whether from bad workmanship, or inherent reasons), 
for he gives his experience with the ordinary unwelded sheet-iron 
“tubes” or “skelps” used in connection with cast-iron janction 
boxes, and fitted with sockets, the joints of which, however, were not 
screwed or fixed in any way, except by a sliding-in action—a means 
of wiring gaining fayour at the moment by reason of its apparently 
low firat coat. : 

He pointed out how careless workmanship oftentimes resulted in the 
pipes being simply threaded upon the wires (so that the advantage of 
the conduit principle was entirely neutralised), whilst wires ter- 
minating in iron junction boxes for connection, &c., often came into 
direct contact wit the metal side, imperfectly reamed pipes caused 
damage to the insulation on the wires, and “earths” and faults 
followed in due course. 

He finished his paper by pointing out how improvement could be 
made by effecting a compromise between the “ tree” and “ distribu- 
tion board” methods, and suggested that the present systems were 
not sufficiently standardised so as to reduce the unnecessary amount 
of time which the contractor’s men spent in fitting up consumers’ 
houses, and that the cost of wiring work might be reduced in this 
direction by better design, even if rat me ee a material. 

Hisconclusion was that the metal-shea' systems—more especially 
the iron-sheathed ones—possessed very great advantages over the old 
wood casing system, but it was necessary to carry out the work ina 
reasonable and proper manner, 

The discussion was opened by Mr. Fann. Batuurst (a long-distance 
Visitor), who pointed out that the “ first cost” was, at present, the 
main consideration, and that electrical illumination would not occupy 
the position anticipated for it until electric wiring was more nearly 
able to compete with the firet cost and permanence of gas piping. 
Although Mr, Onamen had stated that the Board of Trade regulations 
were to be outeide the scope of the paper, he maintained that the 
Wiring question turned upon them, and the present difficulties could 
only be removed by their full discussion. Comparing lead-covered 
Wiring systems with conduit systems—although lead covering, like 

“pi practice he 


compo, gas piping, might be cheaper—in gas-piping 


thought that iron pipe was the practice to adopt as standard. He 
pointed out that Mr. Ohamen had himself suggested tnat in metal- 
sheathed systems, the sheathing should for safety be connected 
throughout to the water piping, and this brought up the question of 
“earthing,” for when the two rival illuminants were in the same house, 
trouble might ensue between them. Why should not metallically 
protected wiring systems, which should admittedly be connected to 
the water pipe, be connected syetematically—that is, the Board of 
Trade principle of “earthing” at the station be carried out systematic- 
ally and completely? If this earthing practice were countenanced, 
the outer metal sheathing could be used for a double purpose—that is, 
48 8 conductor as well as a protector. 

Taking houses as they found them to-day, in the majority of cases 





gas was already installed, and conditions were such that the elec- 
trical conductors had'to ba laid nearthem. With work being done 
under present conditions, they could not reduce the cost of wiring or 
the labour. With achange in the present earthing regulations, there 
would be no need to place two wires in the pipe, and he maintaiaed 
that.an internally insulated pipe was the only form of electric piping 
to adopt, a wire inside forming the positive and the armouring of the 
pipe the negative or return conductor. By the general adoption of a 
correct principle of “earthing” the cost of wiring could be reduced 
and the work done well and satisfactorily from the first, with consc- 
quent extension of the many applications of electricity. 
Mr. H. A. Mavor followed in still more vigorous terme, stating 
that he was strongly in opposition to Mr. Chamen’s point that the 
present Board of Trade rules were beyond the scope of the discus- 
sion, He thought that Mr. Ohamen really understood the whole 
question, and had brought the paper before the Iastitution with an 
excellent object—namely, to try and stem the present tide of bad 
workmanship—and that this was the matter with which the Board 
of Trade should have nothing to do, as their interference would 
probably bring on still further disastrous results. As regards the 
Board of Trade regulations, he pointed out exactly what was occurring 
in Glasgow at the moment, when they were arranging two electric 
stations, one for lighting and the other for tramways. Taere was to 
be no breach of Board of Trade regulations if the power station 
supplied lights everywhere over ita system with earthed connections 
at all points of the distribution, and the lighting station itself could 
takean earthed connection from the tramway station, which had its 
return earthed at every point, and yet the householder who took his 
lights from the lighting station was not allowed under present regula- 
tions to make an earthed connection at his house. He thought Mr, 
Chamen’s paper constituted one of the strongest arguments for the 
introduction of earthed connections all over the lighting system, buat 
felt that Mr. Chamen’s position was such that he had to make the best 
of things as at present existing. He felt strongly on this subjzct, as 
he considered the only way of satisfactorily meeting the essential 
requirements of safety and moderate cost was to do away with double 
wiring, and use & concentric system, in which the continuous earthed 
outer metallic sheeting formed the return conductor. His company 
had refused for some years past to carry out wiring installations 
which had to be connected with the Corporation station, because in its 
opinion the methods of w thus encouraged could not, from their 
point of view, be consi satisfactory, either mecaanically or 
economically. He accepted the arguments and conclusions of the 
paper, bat thought that Mr. Ohamen should not bind himself as sup- 
porting the Board of Trade regulations. Asan electrical engineer, 
and taking his own rick in the matter, he considered toat he 
should be allowed to wire his house in a safe and mechanical 
manner according to his own ideas, and that the Board of Trade 
should not object to his earthing one side of the system when, 
from the householder’s point of view, it could be proved that it was 
a right and safe thing todo. He instanced several cases of isolated 
plants where the buildings had been wired by concentric earthed con- 
ductors in direct contravention to the ordinary fire office and other 
rales, and that careful and special inspection had resulted in the 
whole work being passed as perfectly satisfactory. His experience 
in these cases showed that no troubles arose. He thought Mr. 
Bathurst’s ingenuous arguments in favour of the use of metallic tabe 
systems were worthy of respect, but preferred to maintain bis own 
views as to putting the ion upon tne positive conductor, 
instead of placing it on the inside of the negative condactor. With 
double wiring, when each conductor had to be covered with expzn- 
sive insulating material, the cost was unnecessarily great. He 
thought ragy th the ‘ue de Morea a were ee — a 
exaggerate it being clearly their interest to try 
keep their finger on tne consumer, and they succeeded in this matter 
better in this country than anywhere else, Wiring on the Oon- 
tinent and in America was allowed to be carried out in a 
manner which was quite as effectual but really much less costly, 
Lightly insulated conductors suspended on small porcelain con- 
ductors migat, by some, be considered unsightly, but this was, in his 
opinion, quite good enough in tne great majority of cases, and could 
be carried out so that it made quite as good a jub as woodcasing or 
compo. piping. He stated that Lord Kelvin himself had arranged an 
installation—situate not very far from the meeting room—and in 
which it had been thought proper to avoid adhesion to fire office 


rales. 

Mr, ARCHIBALD Danny said that his experience had been princi- 
pally in ship work, and he was giad that ship builders had succeeded 
in maintaining their professional independence, even with the Board of 
Trade. Personally, he was not partial to Government interference 
with trade. He found lead-covered wires satisfactory in ship work, 
and preferred single wiring to double, although he was aware that 
tis construction was not approved by everybody. In his case, he 
thought the less wires, the less risk, and with double wiring there 
was a chance of either wire going to earth without one’s knowing it at 
once. He thought a combination of the “tree” and the “ distri- 
bution board” system, such as suggested by Mr. Ohamen, might be 
adopted on board ship with advantage. Tae real difficulty of snip 
week was the continual presence of moisture in the shape of salt 
water, but his experience showed a wonderfal freedom from accidents. 
He objected to iron pipes, as he found that the pipes were water- 
traps, and were not so flexible under the particular conditions as 
lead-covered wires. 

Mr. W. B. Saymrs considered that the main point appeared to 
him to be the question of workmanship, as well as the provision of 
suitably designed material. He was sorry to ssy that he thought 
that to-day workmanship in electric wiring was behind the standard 
usual for workmanship in any other branch of trade. In respect to 
“earthing,” he thought earthed concentric systems would —_ 
present electrolytic difficulty now that higher pressure and 
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current for the same amount of electrical energy was being used, 
since three-wire systems were now being almost universally adopted 
for continuous current, and the only current circulating in the 
earthed part of the system was balancing current. Further, the 
more nearly perfect the balancing, the less current circulated in the 
middle wire. He disagreed on the question of “bunching,” for 
whereas Mr. Ohamen considered bunching was dangerous, he (Mr. 
Sayers) preferred to call it sub-division, and thought that bunching 
to some extent was desirable for practical reasons, for the larger the 
cable the greater the amount of power present for destructive purposes, 
whilst the chance of damsge occurring to a group of bunched wires 
was remote. To bunching some limit should be assigned. He 
— out to Mr. Bathurst that a system of the kind he had 

escribed with a bare conductor, might rapidly go wrong if water 
got into it, as the salt of copper or iron might attack both conductor 
and insulation, and he asked how this system could be made water- 
tight. (This point was answered later.) 

Mr. E. Gzorez Tipp atated that he had devoted considerable 
attention to wiring on shipboard, and thought that it might be taken 
for granted that (excepting where Board of Trade regulations had to 
be considered) what was good enough for ship work should be good 
enough for land work, although the converse might by no means be 
the case. He pointed cut that whilst on ship work, with its com- 
paratively short runs and densely clustered lamp points, the entire 
absence of joints of any kind in the wiring was advisable and a pos- 
sible condition, it was not one that was so readily attained in land 
installations. Of the three systems now commonly in use—wires in 
wood casing, wires in lead casing, and wires in steel or iron casing— 
he could not understand we electrical engineers had put up with 
the former so long. He thought that wood casing should be 
abolished, except when used simply as covering for ornamental 
purposes. He thought Mr. Chamen was correct in his condemnation 
of the use of thin iron skelps, for even when put up in the most 
workmanlike manner, they could not in the first place be electrically 
continuous even if they were so mechanically, They were not water- 
tight, and in the second place they gave mechanical protection only so 
long as the “seam” was placed so that nails, &c., did not enter it. 
Much as he objected to wood casing, he would, however, sooner risk 
an electrical fire with that system than a gas fire caused electrically 
by a badly-earthed metal sheathing system. He feared that there 
was a risk that the average British workman would make any joints 
on an iron pipe’ system imperfectly, electrically, and asked what was 
the advantage of a pipe system of running wires? When the idea 
was introduced it was with the provision of junction boxes, 
so that any length of damaged wire might be drawn out and 
replaced. He suggested that this might be good theory, 
but present practice showed “accessibility” to be more or less 
impossible. In regard to lead sheathing of wires, he thought that a 

driven through it would usually cause a direct short circuit, and 
this he considered a point in favour of this system in comparison with 
wood casing; as it was better to have a dead short circuit and blow 
the fuse immediately, rather than have a high resistance fault which 
might be neglected until damsge was done. He thought that con- 
centric wiring in which both wires were insulated, would never come 
into extensive use on account of the difficulty in making satisfactory 
joints, although concentric cable as used for heavy mains, &c., and 
where joints were a few, was frequently used. He 
thought sufficient mechanical protection could be afforded by 
covering with galvanised wires or the lead-covered wire could be 
drawn into a length of gas-pipe or one of the steel skelps already 
referred to. Wires which were run on the surface and not subject to 
mechanical injury, could be Jaid in wood casing for the sake of 
appearance. ‘he main point in lead-covered wire—no matter what 
insulation was employed—was to make the lead sheathing water- 
tight by employing throughout metal cases in connection with the 
‘various joints and fittings, and sweating the wires into them, making 
this a necessity with the workman. Tne insulation of the wire 
itself should also be carried into the case in a mechanical manner, 80 
that the workman need not trouble himself with wrapping the joint 
with tape, solution, &c. The provision of specially prepared pieces 
of insulating material fitting the metal cases, eliminated to a large 
extent the danger of careless or incompetent workmen. He did not 
agree with Mr. Mavor in respect to earthing the middle wire all over 
the system, and did not thinkthe Board of Trade would incline to 
his views on account of the effect of the electrolytic action on gas and 
water-pipes that was so likely to occur with euch procedure. He 


‘fally supported the contention that it was better to have an 


immediate breakdown and the lights out, rather than an incipient 
electrical fire whilst the lights were kept going, and emphasised the 
fact that however carefully fuses were arranged, they were powerless 
to prevent electrical fire happening through a high-resistance fault. 
Mr. Guorar A. Onark thought at present there were only two 
systems which demanded serious consideration. First, that in which 
iron tubes (insulated or not internally) were used, the various lengths 
being screwed into epecial janction boxes, &c.; and second, the lead- 
covered twin-wire system, in which special joint boxes were 
employed. The objections he saw to the first were, internal con- 
densation or sweating, possible damage to cables when drawing 
in, and imperfect continuity of the metal sheathing. In this latter 
case, he instanced the difficulty experienced in obtaining metallic 
continuity in a tramway system. He thought that the conduiting of 
an old building meant an abnormal amount of cutting away, and 
that it was difficult to conceal the tubes and boxes, and suggested 
the possibility of its encouraging bad work, because dishonest con- 
tractors might join on inside the tube lengths of wire of inferior 
quality or smaller siz2, whilst examination could not be made without 
difficulty. The only objection against lead-coyered wires was theit 
liability to injury from nails, which he thought was grossly 
exaggerated. He thought Mr. Mavor, as a large user of lead-covered 
wires, could give suggestions on this point, and pointed out that 


thousands of miles of lead gas-pipes wera in daily use in Glasgow’ 
and it was not the custom of the citizens to drive nails at random 
into the walls of their houses and offices; that elecirical engineers 
invented difficulties which were really non-existent, and then com. 
plained that their efforts to overcome them resulted in their being 
unable to cope in price with gas-piping. He also thought that ing 
twin-wire system the chance of damaging one conductor without 
damaging the other was very remte, and that if not quite so remote 
as in the case of a concentric cable, a short circuit and not a 
leakage must occur in the event of nails being driven into the Icai, 
In the case of damage from nails it wasa simple matter to pass the 
cable through a short length of iron barrel where it was exposed to 
the danger. Mr. Bathurst had suggested that lead sheathing of cables 
decayed when laid in plaster, but this was another iastance of what 
he considered a difficulty specially manufactured for the benefit of 
the electrical contractor, and he offered an opportunity of examiniag 
gas and water-piping (? lead or compo.) which had been in use for 50 
years in plaster where the iron tub: would have become “ red oxide.” 
It was well known that in many places lead was the only metal un- 
affected by destructive fumes. He thought the metallic continuity 
of lead-covered systems could be obtained by soldering the joints 
“throughout, and the cables were not liable to injury as in the case of 
wires drawn into tubes. There was no internal condensation, and 
old buildings could be wired with a minimum of cutting away, and in 
many cases with none; the cables were easily concealed, additional 
lamps were easily attached, joints were made in a manner more 
reliable, careless or improper work was readily noticed, the job was 
neat, and the first cost moderate. 

Mr. J. M. Munro thought that no apology was needed for Mr, 
Chamen’s practical and useful paper, and the reason why wiring con- 
tractors had not worked out the standardised parts of a satisfactory 
wiring system, was probably because the local contractor was ham- 
pered by the brilliant galaxy of local electrical engineers, not to 
speak of local Corporation electricians. The wiring contractor was 
not free to use his own system, and in order to meet competition 
under the prevalent fetish of competitive estimate, the tenderer was 
forced to curtail the time that should be spent on installing the 
work. The firm which unluckily under-estimated it generally got the 
work ; the trouble was over-eagerness of competition. The worst 

sible system fitted by capable workmen with a reasonable time to 
o the work in was safer than the best system fitted under the condi- 
tions too often prevailing. Mr. Chamen might search for a perfect 
system of wiring, but the British workman could still make or marit. 
The qualities for a perfect system had been clearly stated, but it 
must be cheap enough to foster demand. The station engineer could 
not gauge the insulating condition of his mains if the outers of the 
consumers were full of leaks to earth, all, perhaps, individually too 
smallto melt the controlling fuses, and recurring too often to be con- 
trolled by periodical tests. He, as a contractor, would welcome 
increased atrirgency of Corporation. rules as tending to raise the level 
of work, and contractors could desire nothing better than that civic 
electricians should, after discussion with the trade, select one or two 
systems and lay down stringent specifications to which all must 
conform. : 

Mr. Baraunst (answering the points put to him) replied to Mr. 

Sayers’s question, that he did not see why it was more difficult to 
rovide an air and water tight electric pipe system, when properly 
p seen material was used and screwed joints were made, than it 
was to instal an iron pipe system. His- (Mr. Bathurat’s) experience 
with a bare copper wire inside steel armoured insulating conduits 
showed that if water was collected inside the pips the. first tendency 
ofany current leaking between the inner and the outer conductors 
was to dry out the moisture, but failing this, the final result was a 
short circuit, which immediately blew the. circuit fuse. In other 
words, slight trouble removed itself automatically, but the continual 
blowing of a fuse indicated serious trouble, which had to be attended 
to. The insulating lining adopted was resilient, and it was found 
that after the end of the conduit had apparently been trimmed square 
with the tools provided, the lining still tended to protrude, so that if 
two pipes were screwed up end to end iato a socket, there was a ten- 
dency to form an inside seal in addition to the protection afforded by 
the iron socket from the outside. A simple test apparatus had been 
designed, ao that the workman could from the deflection of a galvano- 
meter note whether the joint was a good one electrically, and experi- 
ence showed that if electrically correct, mechanical perfection fol- 
lowed naturally. He maintained his statement that time would 
» show that insulation applied in a‘ tube” form would be found to 
have many practical advantages. For instance, in the case of fuses 
being changed, the loose inner copper condactor could be burnt out 
without destroying the surrounding insulation, whilst any slight 
heating trouble arising from overloading would be indicated by smoke 
or smell without necessarily serious damage. 

On the discussion being resumed on March 20th, 1900,— 

Mr. W. M’Wairtse referred to the peculiar nature of rubber, and 
the liability of all insulatiog material to perish, and thought the 
suggestion to use lead-covered wires a good one. He preferred to 
instal wires as much as possible on the surface, as new plas‘er could 
affect the lead covering and caused trouble. Referring to unwelded 
tubes, or skelps, he thought that system would be an excellent one if 
a joiner could b3 prevented from putting nails through the tube, and 
he had come to the conclusion that a joiner could drive nails through 
jth of an inch steel plate, so that the resistance of th of an inch of 
metal was of no use. The main point was that the work should be 
properly fitted up and carried out, and whilst several speakers had 

‘ deplored the skill of the British workman, he thought that the 
masters and engineers were alone to blame. The old system of 
apprenticeship had died out, so that men presented themselves who 
were in gross ignorance of the work entrusted tothem. He oe" 
sidered there was a growing need for certification of properly qualifie 
workmen, He thought that if there was any profession in the 
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country which had cause to “bless or ban” the Board of Trade, it was 
the electrical engineers, who were nursed not only by the Board of 
Trade, but also by the fire offices, the municipal engineer, and last, but 
not least, the consulting engineer. 

Mr. 8. Mavor defended Mr. Chamen, and showed that as a Cor- 
poration engineer, he contrasted favourably with corporation engineers 
elsewhere. In Manchester, for instance, the engi had taken it 
upon himself to specify what apparatus should be used in the con- 
gumers’ houses. As regards the question of workmanship, he did not 
think wiring required skilled tradesmen, except in respect to joinera’ 
work. The material was obtained from the suppliers, and had only 
to be put in place, and any intelligent man, after six months’ train- 
ing, should be competent to make a joint. He thought there was a 
necessity for stringent inspection during the progress of the work, 
and that this should be looked after by the insurance companies, a3 
they really bore the risk. The question of standardising the systems 
was an important one, and had not yet had sufficient attention. 

Prof. A. JaMInSON said, in reference to Mr. Denny’s .emarks upon 
early ship lighting, that he had acted as the consulting engineer, and 
that extra care had been taken in fitting, and only the best class of 
insulating material used throughout, and that these were the earliest 
examples of the single-wire system, the ship’s plates being used as the 
return path for the current. He agreed with the remarks as to the 
present-day wireman and the causes of slip-shod work. Whilst he 
aympathised with the Board of Trade rules, when they were first 
drawn up, he thought that these rules could now ssfely be modified 
so as to include the earthed-return systems which had been advo- 
cated. 

Mr. James Dmwak, during his 14 or 15 years’ experience, had 
advised architects to make provision in buildings for electric wiring. 
The best workmen could not do the best work on a finished building 
unless due provision had been made. He thought mechanical pro- 
tection for the wires was a very important point, but his experience 
was that the interior of the tabe was a more important matter than 
the exterior, and he had never found ordinary iron piping absolutely 
free from defects inside. A grievous error in the standardisation of 
fittings was the smallness of the present bayonet socket holder. He 
thought that whilst the engines, dynamos, switchboard, and other 
parts of an installation might r.quire 5 per cent., the wiring had to 
recive 50 per cent. of the contractor’s time and ability, as, in his 
experience, in $9 of every 100 installations which came under his 
cbservation, he found a failure in the wiring. 

Mr. Sayers pointed out that Mr. Ohamen had recently formulated 
a rule that tubes containing electrical conductors were not to be put 
in contact with or near gas-pipes, and thought there would be 
difficulty in having this ralecarried out, because no one could prevent 
the gasfitter coming afterwards to fit gas stoves or something, or 
prevent him placing his pipes in contact with electrical tubing. Oa 
the other hand, he thought it a wise and proper provision that the 
electrical tubes should be made condacting throughout either by 
means of proper couplings or copper wire. 

Mr. A. 8. BiaeaRr pointed out that a new building in his own 
works had recently been lit by electricity, and not long after a serious 
escape of gas took place; examination showed that in some part 
of the building a nail had been driven into contact with the electric 
wires, and that a soft gas pipe had asa consequence become melted. 

Mr. OHameEn, in reply, defended the Board of Trade by stating that 
they received so many recommendations and representations, that 
the main result was bewilderment. Mr.Tidd had raised the question 
of electrolysis, but he thought that many membsrs of the Institution 
saw that the three-wire system offered, perhaps, the best safeguard, 
if the Board of Trade would allow them to earth, not at one point 
only, but also at the feeding points. Before this departure of using 
concentric wiring in houses with the outer conductor uninsulated 
was followed, however, a proper balance of the loads on two sides of 
tke system was desirable. He pointed out that the condensation in 
and draining of iron pipes might prove a difficulty, but it would 
seem possible to overcome this. He questioned the relevancy of Mr. 
Clark’s comparison between the imperfect contact occurring between 
rail ends and fish plates, and the kind of contact it was possible to 
maintain with a good tight-fitting screwed joint. He questioned 
the “ bunching” suggestions of Mr. Sayers, and thought the idea of 
using many small wires in one group led to the impression that they 
could be treated like so many bell or telephone wires. He pointed 
out that the great objection to wood casing was that any place might 
become damp at some time or another. He thought the corrosion 
of the lead sheathing of house wirea should not be attributed solely 
to the action of the plaster, bat that it b2came electrically charged 
from end connections, and that the current traversing it caused 
electrolytic action. In Glasgow he had taken a new departure in 
respect to three-wire continuous current supply by using three-wire 
concentric cable, arranging the earthed or neutral conductors outside 
the others, and next to the lead sheathing, so that the sheathing 
being at the same potential as the earth, no electrolytic action was 
possible. The end connections still had to be looked after. He had 
had some cases of fusion of the lead covering by its getting “alive,” 
but this was very different to electrolysis. Although he had spoken 
indifferently of the Simplex tube system, he had since writing the 
paper been asked to see an installation carried out with this kind of 
tube, and he was astonished to find how well it could be done. Some 
contractors used this material without the elbows or joint boxes 
designed for use with it, and he had found places where two tubes 
Were brought together at right angles to each other, and mitred off. 
He wished it to be understood that the five or six cases of fire that 
had occurred within a short time in Glasgow, were owing to the 
abominable way in which the work was carried out by men who 
should not have been allowed to touch anything electrical. In 
tespect to the encouragement of gasfitters, he thought that those he 
had come across knew their business, and could handle compo, tubes, 
solder, and blow-pipes in a wo ike manner. He thought the 


gasfitter would provide a better stamp of man than the electric bell- 
hanger. Knowing the way in which certain buildings had been 
wired, he had tried to call the attention of a fire insurance secretary 
to the matter, but the only result achieved was a letter thanking him 
for his interest in the matter, and hoping that he would succeed in 
getting things better than they were. He was afraid that it was the 
bo office managers rather than the fire office inspectors who required 
vice, 





A DIRECT READING POTENTIOMETER. 


THE-wide-spread use of the potentiometer method of measurement 
has caused great attention to be directed by instrament makers to the 
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Fia. 1. 


construction of apparatus, by means of which accurate and reliable 
pe can be obtained with the minimum of calculation and com- 
plexity. 

One of the latest devices of this nature is that made by Messrs. 
Elliott Bros., which we illustrate, and which represents the result of 
patient improvements in detail, extending over a long period. The 
chief points aimed at in this instrument are the quality of direct 






























































Fia. 2. 


reading, and the substitution of a short length of slide wire, practi- 
cally answering the purpose of a vernier, for the long wire originally 
in vogue. 

The general arrangement of the potentiometer is shown by the 
photograph, fig. 1, and the diagram, fig. 2. The instrument occupies 
& space 14 inches square in plan, and is 3 inches deep overall. 

eferring to fig. 2, the resistance wire, 8 8B, which forms the 
essence of the apparatus, is divided up into 14 sections, with a corre- 
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sponding number of contact studs concealed within the case. An 
additional section, placed outside the case, consists of a carefully 
drawn slide wire, um K, equal in resistance to any one of the others. 
This is stretched round a curved segment, and is psed in conjunction 
with a radial contact, n, and a scale divided into 100 parts, for 
the determination of fractional parte of a section. Thus the com- 
bination is equivalent to a slide wire divided into 15,000 parts about 
1 mm. in length. Adjustable resistances of overlapping ranges, O, P, 
and Q, are inserted in series with the potentiometer wire and the 
storsge cell which is connected with the terminals, a and B, while a 
fuse, 0, protects the wire from injury by the accidental application of 
> er pressure. These resistances are seen across the middle 
g. 1. 
The galvanometer is coupled up tothe terminals, p, #, with which 
short-circuiting key, x, is also connected; the other permanent 
connections go to the sliding contact, 3, and the bar, H, while the 
other bar 1 is joined to the sliding contact 1, which is provided with 
an open-circuit key, w. The bars H and 1 can be connected with any 
of the six pairs of terminals r, G, &c., seen along the top of the 
instrument, by means of a sliding switch, v. 

It will be noticed in fig. 1 that the numbers indicating the position 
of the slider, 3, on the potentiometer wire are arranged round the edge 
of a large circular disc, which projects beyond the sides of the case 
sufficiently far to be easily handled; the rim of the disc is serrated, 
and gears with a device which ensures that the slider shall stop 
definitely on one or other contact stud, when the corresponding 
number is visible at the window close to the divided scale. In 
making a reading, the number exposed at the window is noted, 
followed by the position of the pointer on the divided scale. Thus, 
suppose the number to te 70, and the pointer to stand at 23 on the 
scale, when the usual balance has been established; then the corre- 
sponding reading is 7,028, and if the resistances, 0 P Q, have been 
adjusted so that a reading of 10,000 represents 1 volt, the P.D, under 
test is 07023 volt. The process of making observations is thus 
extremely simple and direct, all the figures to be noted being 
brought together and clearly indicated, while for measurements 
requiring only a moderate approximation to accuracy, the numbers 
on the disc may alone be used, and the finer readings on the slide 
wire dispensed with. 

By means of the usual divided resistance box, pressures up to 600 
volts can bs accurately measured with the instrument; to prevent 
danger to the person when dealing with such high pressures, all the 
metal parts are insulated, so that they cannot be accidentally touched 
while making observations. Tne addition of a suitable standard low 
resistance enables currents of any magnitude to be determined, and 
with the aid of a few standard resistances, such as the multiples of 
10, a wide range of resistance measurements can be carried out. 
A standard cell is, of course, indispensable, except in the latter case, 
as well as one or two storage cells and a galvanometer of the 
d’Arsonval type, or one of the modern improvements on the latter. 





STEAM ENGINE THEORY AND PRACTICE. 





In pursuit of its favourite theme, the mystery of the steam engine, 
the Zngineer complains because theory plays so small a part in 
the design of steam engines. Unfortunately our contemporary 
takes an exceedingly narrow view of theory, and appears even to 
place the facts of cylinder condensation outside the scope of any 
theoretical investigation. To be a theorist on the steam engine one 
must evidently confine oneself to the thermo-dynamic formulm for 
adiabatic cylinders. The trouble with our contemporary’s theory of 
the theory of the steam engine is that it is insufficient, and is not 
based on even the knowledge that is possessed. How else can be ex- 
plained this passage, “‘ Why it is that the amount of initial condensa- 
tion in cylinders, other things being equal, is never the same in two 
engines.” Now, we entirely deny the truth of this exceedingly coarse 
assumption. Other things being equal the two engines would possess 
exactly the same amount of initial condensation. The trouble is that 
the theory of our contemporary is lamentably wanting. To be even ap- 
proximately alike, the cylinders of the two engines must be cast at 
the same moment out of the same ladle in equally dried moulds made 


by the same man, and they must be bored out with tools of equal © 


sharpness, and fitted with covers and pistons made in a manner 
similar to the cylinders. And when all this is done there will still 
be differences of surface texture, and the behaviour will differ when 
under steam. No practical man expects to obtain equal results from 
engines nominally alike, because the practical man’s theory includes, 
it 1¢ does not m-asure, all the factors of which he is aware, and on 
none of them does he place so much weight as upon those of internal 
surface texture and the exposed area of such internal surfaces. 

Oar contemporary states that the rules for building an economical 
engine are extremely simple, and at once proceeds to name them as 
follows: “Keep the cylinder as hot as possible. Use such an amount 
of expansion as will not reduce the terminal pressure below 8 lbs. 
absolute. Make the clearance the least possible; do nct exhaust 
though the admission ports. Sscure a reasonably sharp cut-off; 
adopt a boiler pressure of 160 Ibs. or thereabouts, and remember that 
no economy is possible unless the engine is provided with dry, clean, 
‘lively steam.’” 

The foregoing are very well so far as they go, but they do not go 
far enough, me they fail to inclade two of the most important, 
namely, that the interior surfaces must be of minimum area; they 
must also be bright, smooth and polished. Under certain conditions 


high reci make for economy, but there is suffi- 
de oothenan toh wo that this ie not absolute by say nema. 


I¢ is useless to gibe at variations in steam engine efficiency wi 
the object of proving a mystery. There is no mystery. Engines a 
economical or the reverse, according to their proportions and internal 
qualifications. We admit that designers ect these qualifications, 
but what can be expected of them when they look to the Zngincer tor 
guidance, and find that all is mystery, and that internal areas and the 
texture of a piston face are not recognised as having a very serioug 
bearing on economy of working? These vital points are neglected 
acd all the energies of the designer are centred on some new 
valve gear which will usually be somewhat worse, and cannot hope to 
be much bstter than existing geara. 

As regards cylinder condensation an attempt was made by the late 
O. A. Smith to determine an approximate rule for the amount of 
steam condensed. ‘He found that about 34 lbs. per hour were 
condensed per foot of piston diameter per degree of difference of 
temperature, Fahrenheit, in the cylinder. His figures covared a 
large number of engines and widely varying conditions, but had 
no reference to any observed differences of internal areas, or 
surface finish, Examined in this way Hirn’s engine only showed 
one-half of what other engines showed, and this was attributed 
by Smith to the small clearanca of Hirn’s engine, though, it the 
interior surfaces were small in area and bright it seems probable 
that these would be factors of greater weight than the volume 
of the clearance, which does not at firat sight ap to be much 
concerned in the phenomenon of condensation. The whole subject 
of steam engine economy is wrapped up in the one item of attendance, 
It is of very little use laying down boilers to carry pressures of 
150 lbs. unless the attention all round is equal to it. Yet how 
rarely is such attendance given. The one item that is always with 
us is the atmospheric pressure, and in a condensing plant it is this 
item that is so seriously neglected. No engineer should begin to be 
satisfied until he can show a steady vacuum of 26 inches, and 
experiencs proves that 28 inches can be obtained even at altitudes of 
some hundreds of feet above the sea. But such results can only be 
attained by constant care and attention. One fault in practice is the 
use of the same packing for low pressure glands as is found necessary 
for high pressure glands. The great cause of loss is the invisibility 
of air | 8. These are not visible to the eye but are easily found 
out, and so long as the effect of leakage is visible in a low vacuum 
gauge, efforts should be continued to seek the cause. As at present 
often employed, high-pressure, so far from being an economy, is 
simply a means of loss in the shape of much escaping steam anda 
large radiation. We cannot say that the modern engine builder 
with all his fine theories and high pressures has always achieved 
corresponding results, while the general finish and attendance of a 
modern steam plant are decidedly inferior to the practice of 20 
years ago, 





FIRE AND ITS PREVENTION. 





Oanapa—healthiest and comeliest daughter in the great Imperial 
family circle—has found a deeper place in the affections of the 
Motherland of late. Boer threatened Briton, and the hardy sons of 
Canadian soil came forth in the spirit of their race to wield their 
weapons in the defence of right and reason, and to vindicate the 
freedom of colonialism. We were not slow to appreciate the value 
of their sacrifice, to praise their valour, to applaud their victories, 
With their aid, and that of the other Oolonies who have so readily 
lent their help—we are going on conquering and to conquer. Bat 
now while the pestilence of war still keeps the sons from home upon 
the battlefield with unsheathed sword, the plague of fire has 
visited the home itself, and left it desolate, and Ottawa’s thousands 
wring their hands in abject misery. Is it surprising that from the 
Motherland there rises one long resounding message of sympathy, 
from those with ready hearts and hands laden with gifts to help the 


needy ? 

Though there is much to do with unlimited war funds and Indian 
famine funds, the interests of the 18,000 homeless ones will not be 
overlooked, but the response will be immediate and sincere. One 
effect will be a tighter grip of hands across the sea, and another will 
be an increasing anxiety on the part of fire authorities to bring 
nearer the day when great fires of this kind shall be rendered less 
possible. Of recent years, in fact, we suppose always, when these 
great conflagrations have devastated vast areas with a greater or 
lesser degree of loss of life and valuable property, have been 
followed by discussions and deliberations which have to a new 
step being taken in some direction or other either by the increased 
efficiency of yersonnel, of appliarces, or of methods to make it better 
possible to fignt fice. What has been done has been important, but 
it is as nothing to what remains to be done before anything like 
immunity from large destruc'ive fires is to bs obtained. 

The great City of London fire, of a couple of years ago, will be well 
within the mind of our readers, and the comparisons then made of 
the efficiency of the fire services of this and big American cities, 
may have had something to do with subsequent improvements. 
The great Ohanty Bazaar fire of Paris, which stirred most 
people with feelings of horror will be sadly remembered 
to-day by some, for May 4:h is the date of its anniversary. Bat 
among the important results of this terrible disaster was the 
formation of the British Fire Prevention Committee in London, and 
the very useful work which this Committee is doing is evident in the 
important tests which have been conducted from time to time 
during the past three years at the fire-testing station on the Regent's 
Canal. The objects of this body are to direct attention to 
protection of life and property from fire, by the adoption of 
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measures, 88 distinguished from the extinction of fires; to use its 
jnflaence in every direction towards minimising the bilities and 
dsngers of fire, to bring together those scientifically interested in the 
sabj-ct, and to arrange periodical meetings for the purpose of 
discussing prsctical questions bearing on the same. Two volumes of 
its proceedings come to hand at an opportune moment. They are 
edited by that well-known architect, Mr. Edwin O. Sachs, the chairman 
of the executive, and a cursory glance through their contents impresses 
us with their remarkable value to all who are anxious to prevent 
or stay the progress of fire in their own premises, or to belp in 
the efforts which are being made to discover the fire-resisting qualities 
of building and other materials. 

So many things are dubbed “ fireproof” by their makers, when 
their fire-resistiog qualities are under some conditions little greater 
than that of matchboarding, that it is important to have some 
influential and independent body of experts with reliable data at 
command who are able to give their approval to that which is really 
serviceable, and to reject the useless. 

Volume ITI. of the proceedings now before us contain such matters 
as the following:—Fire tests with unprotected columns; the effect 
of fire (at Pittsburg) ; a description of the testing station of the 
British Fire Prevention Committee ; fire tests with floors (Expanded 
Metal Company): an interesting paper by Mr. O. E. Goad on ‘‘Oon- 
flagrations during the last 10 years,” with maps, &c. ; fire tests with 
floors (wood joists filled in with concrete); the tall building under 
test of fire; fire testa with floors (solid wood beams) ; fire tests with 
ceilings (Asbestos and Asbestic Company); fire tests with glass 
(Lexfer prisms), 

Volume III. contains notes on “fire test with floors (steel joists 
filled in with concrete-on corrugated iron, with a suspended ceiling) ; 
fire tests with partitions (lath and plaster partition, bricked nogged 
partition); fire tests with floors (Columbian fireproofing) ; fire tests 
with doors (teak and pine); ditto (wood covered with tinned steel 
plates, iron framed and panelled door); ditto (oak and teak pane Di; 
fire testa with partitions (matchboarced partition filled in with sili- 
cate cotton, slag wool) ; fire testa with ceilings (silicate cotton) ; fire 
testa with glass (casements and skylights with Luxfer prisms). 

There are many plans, maps, and photographic illustrations accom- 
panyiog the reports, and altogether these make an admirable 
collection of material relating to the prevention of fire—a collection 
which is well worth obtaining, perusing carefully, and retaining on 
a handy shelf for frequent reference. 

The offices of the Committee are at 1, Waterloo Place, Pall Mall, 
8,W., and the assistant secretary is Mr. H. 8. Taylor, who will doubt- 
less be pleased to forward further particulars to those of our readers 
who feel desirous of assisting in the objects of this excellent institu- 
tion by becoming members. 





CURRENT SPECIFICATIONS. 





VII—RHYL ELECTRIC LIGHTING. 





SUMMARY. 


Plant Required.—Complete equipment for electric lighting 
scheme, divided into seven sections, viz. (a) boiler house 
plant ; (6) engine house plant ; (c) switchboard, &c.; (d) 
mains and underground work; (¢) meters; (f/) accumu- 
lators ; (g) crane. 

Type and Size of Boiler.—One boiler of straight water- 
tube or economic type to evaporate 5,000 lbs. of water per 
hour, 160 lbs. pressure fitted with superheater, 

Type of Generating Plant.—Three triple expansion 
engines, preferably three-crank direct coupled to direct 
current dynamos, 

hg Specified.—Not to exceed 450 revolutions per 
minute. i 

Output of Engines.—Each to easily drive at full load a 
125-kW. dynamo when supplied with steam at 135 lbs. equare 
inch pressure. Condensing arrangements to be added later. 

Output of Dynamos.—Dynamos to be shunt wound to give 
125 KW. at 500 volte at normal speed, and to be suitable for 
traction work, 

Alternative Offer.—In place of one of above steam 
dynamen, one capable of developing 90 KW. as normal full 
oad. 


Switchboard.—To be suitable for a three-wire direct 
current station, having provision for accumulators, arc 
lighting circuits, feeder circuite, and a traction panel, 

Method of Insulation for Cables—Cables to be insulated 
with specially prepared paper, or other approved material, 
but not india-rubber, to be lead-covered, and where laid direct 
10 ground, steel armoured ; in other cases to be laid in solid 
bitumen in timber troughs. 

Capacity of Cellsx—860 ampere-hours at nine hour 
harge rate, terminal voltage under these conditions, 
500 volta.) Emergency discharge, 200 amperes for one hour. 


Crane.—To lift 5 tons, and have span of about 26 feet. 
ied Dates of Completion.—Orane in four months from 

date of order ; mains and meters in five months; rest of work 
in six months, 

Penalty for Late Delivery.—One per cent. of gross con- 
tract sum per week. 

Stipulations as to Wages Paid to Workmen.—None. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration.—U nsatisfactory, see below. 

Date for Receipt of Tenders.—May 14th, 1900. 





This specification is issued in the joint names of Mr. W. H. 
Trentham, of Westminster, and Mr. G. R. Peers, of Man- 
chester. The generating station will be worked in con- 
junction with a dust destructor plant, hence the inclusion of 
= one boiler. 

t is stated that the steam dynamos will be used alter- 
nately for lighting and traction purposes, and in the switch- 
besed portion a traction panel is — bat contrary to 
usual practice, the dynamos are only required to be shunt 
wound for 500 volts at full load, and no mention is made of 
a Board of Trade recording and testing panel. 

Tenderers should note that they must provide foundations 
for the steam dynamos, and the brickwork setting and part 
of the foundations, and flue for the boiler. 

A six-hour full load test of the sets will be made at maker’s 
works; the combined efficiency at full load must be at least 
84 per cent., and steam consumption guarantees are to be 
given when tendering for various loads. 

In several directions there are evidences that the consulting 
engineers have endeavoured to meet tenderers’ wishes, the 
following clause in the general conditions rendering it pos- 
sible to submit alternative proposals to the specified require- 
ments, though for comparative purposes a price must be 
given for the work in accordance with the specification. 

The lithographed plan accompanying this specification shows the 
general srrangement suggested by the engineers, but those tendering 
are at liberty to propose any such alterations as may be deemed 
advieable to them, but the price quoted is to cover the arrangement 
as set forth in plan A. 

Clause 18 relating to engineer’s superintendence of the 
work in its present form is not satisfactory, it reads :— 

All works to be carried out under the direction, control, and to the 
entire satisfaction of the engineers in every respect ; but the contractor 
shall set out the work at his own expense, and be responsible generally 
for the same, and no plea or claim as to the acts, order, or general 
supervision of the engineers will be admitted in justification of any error 
of construction or fixing. 

Even consulting engineers are human, and consequently 
may err. If the work is literally to be carried out under their 
direction and control “in every respect” they ought, if 
mistakes do occur, to be ready to take their share of blame. 
Whoever takes control ought to take responsibility. 

We note that in the clause dealing with date of completion, 
provision is made for the engineers if they wish, to grant 
extensions of time for various causes among which we find 
strikes, unavoidable accidents to machinery causing delay in 
the supply of materials to the contractor, “or other cause 
beyond the reasonable control of the contractor.” In view 
of the great difficulties existing at the present time in 
obtaining early deliveries of plant, and the reluctance of 
manufacturers of raw materials to place themselves under 

ty, we hope that if necessary a liberal construction will 

_ on these saving clauses, 

he clause relating to penalty for delay is open to the 
same objection as that stated in our recent remarks upon 
the Dartford specification. The sum per week is to be cal- 
culated on the gross sum of the contract, not on the total 
of each individual section. This is decidedly unfair to the 
tenderer. He has to give separate figures for each section 
he tenders for, and at the time he decides upon his prices he 
cannot tell whether in case of late delivery on that parti- 
cular section he may be called upon to pay 1 per cent. per 
week on the value of that section, or if he has been success- 
fal in obtaining the order for the whole contract on the total 
of his offers for the seven separate sections, The clause 
reads thus :— 

Should the contractor fail to complete the works by the date 
herein stated or by such date or dates as may be substituted by the 
engineers, he shall be liable to pay to the Council, as and for agreed 
liquidated damage, £1 pr centum of the gross swum payable to him 
under his contract for each and every week which may have elapsed 
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between the appointed time and the actual time of completion here- _ 


inbefore mentioned and provided for, and the Oouscil shall be 
entitled to deduct these damages from any moneys in its hands due 
or to become due to the contractor hereunder. 

In several recent specifications we have had occasion to 
criticise the wording of the clause relating to maintenance ; 
the present case is one where we have only commendation for 
the fair manner in which the requirements are stated. The 
clause reads :— 

The contractor shall be responsible, until the final payment be 
made, for any defects arising from bad materials, design or work- 
manship in his plant or works, and until the whole of the retention 
money be paid, he shall have the right of entry by himeelf or bis 
representatives at all reasonable working hours, into the electricity 
works for the purposes of inspecting the working of the plant. 

We advise tenderers to take exception to the arbitration 
clause, which in its present form is of little practical value. 
It states :— 

If any dispute or difference [exclusive of all questions within the 
powers of or which are to be determined by the engineers] arise under 
this contract between the Council and the contractor upon any matter 
whatever, such dispute or difference shall be referred to an arbitrator, 
and this contract shall for such purpose be a submission under the 
sas Arbitration Act, 1899.” ; 

The objectionable sentence is that enclosed within brackets. 
On examination, it will be found that these exceptions are 
mentioned in Clauses 14 and 24, and that they cover precisely 
those points which are most likely to be the cause of friction 
between contractor ard engineer. 

Clause 14, in speaking of the duty of the contractor to 
inform himself fully as to the requirements of the contract 
before accepting the contract, says :— 

Should there be any dowbt or obscurity as to the meaning cf any 
portion of the specificaticn, plans, or general conditions, firms tender- 
ing must set forth the particulars thereof, and submit the same to the 
engineers in order that any such doubt or obscurity may be removed 
before the acceptance of the contract. Jf any such misunderstanding 
should arise during the progress of the works, the decision of the engineers 
as to the meaning of any dimension, clause, word, sentence or otherwise 
must be taken as final. 

And in Clause 24, dealing with the power of the engineer 
to vary work, it is stated that :— 

The contractor shall not alter in any way whatsoever any of the 
work, except as directed by the engineers, but the engineers shall 
have full power to alter, amend, omit, or otherwise vary any of the 
works without in any way affecting or vitiating the contract, and the 
contractor shall carry out such alterations, amendments, omissions, 
or variations, and be bound by the same conditions as though the 
said alterations, amendments, omissions, or variations occurred in 
the original specification and contract. The difference of cost 
occasioned by such variation shall be ascertained in accordance with 
the schedule of prices, or where such schedule does not apply, te 
engineers shall determine the amount of such additions or deductions, 
and add to or deduct from the contract price accordingly, and their 
decision shall be accepted by the contractor as final. 

We hope that contractors will take up a firm attitude 
against the tendency to inrert limitations to the operation of 
arbitration clauses. To be useful it ought to embrace all 
questions relating to the contract, and if contractors would 
agree to only accept contracts in which unfettered arbitra- 
tion is permitted, there would soon be general agreement as 
to the justice and fairness of such a condition. 

The only other point requiring notice is contained in 
Clause 40, which refers to the contractor’s liability for acci- 
dents. The concluding paragraph reads :— 


The responsibility of the contractor under this clause is to be complete 


and absolute, notwithstanding any instructions which may have been” 


given him by the engineers, or the absence of any such instructions. 

The remarks made above in reference to Clause 18 apply 
here also. If the contractor has not full control, it is unfair 
to expect him to accept complete responsibility. 








THE WORKMEN’S COMPENSATION ACT. 


A COUNTLESS host of cases have arisen, and continue to 
arise, under this Act. Space would not allow us to do justice 
to the many interesting points which crop up in connection 
with this mazy piece of legislation ; but the somewhat startling 
announcement made by His Honour Judge Gye in a case of 
which we publish a report in the next column, would appear to 
call for more than a passing notice. It seems that an employer 
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who had prudently entrusted his liabilities under the Act to 
the fostering care of an insurance company was made re 
spondent to proceedings for compensation under the Act in 
the Basingstoke County Court. The insurance com 
were represented by a solicitor who was denied audience ip 
the Court, on the ground that the insurance company had no 
locus standi. This decision will come as a surprise to the 
many employers who have hitherto handed over the risk of 
paying compensation for accident to an insurance company 
in the happy belief that the mere payment of a premium 
was thereafter to save them not only from pecuniary logs, 
but from the worry incident upon litigation. 

We are not aware that this curious point has ever arisen 
before; it has certainly never come ares the Court of 
Appeal for consideration ; and bearing in mind that all the 
cases hitherto reported have been brought against the em- 
ployer, it is at once apparent that the insurance companies, 
although possibly providing the sinews of war, have put 
forward the master himself as the person from whom the 
workman may claim compensation. While the proposition 
laid down by His Honour Jadge Gye is novel and startli 
in its character we have no reason to doubt its accuracy, 
Liability is imposed by the Act upon the employer: it is to 
him that the workman will naturally look for compensation, 
unless by any chance he happens to be familiar with Section ¢ 
of the Act, which provides that where the injury for which 
compensation is payable under the Act was caused under 
circumstances as to create a legal liability in some person 
other than the employer to pay damages in respect thereof, the 
workman may either sue that person at Jaw, or recover com- 
peneation from the employer under the Act. If compensation 
be paid under the Act the employer shall be entitled to be 
indemnified by the other person. It is apparent from this 
that an insurance company could only be sued at Jaw, and 
not in accordance with the provisions of the Act which, as 
is well known, are much more lenient to the employed than 
the principles of the common law of England. The best way 
out of the difficulty would seem to be that hitherto adopted 
in the vast majority of cases, namely, the actual defence to 
the action should be conducted by the master and his solicitor, 
all costs, charges, and expenses, being defrayed by the in- 
surance company. ; 

PENFOLD v. TABBANT.—This was an application for compensation 
under the Workmen’s Compensation Act. It came on for hearing 
before His Honour Judge Gye, sitting at the Basingstoke Ooun 
Court on April 13th. It appeared that the plaintiff was empl 
by Mr. Tarrant as a bricklayer’s labourer, and on September 19th he 
was working on some villas that the defendant was — in 
Worting Road, Basingstoke. The main scaffolding was 36 feet from 
the ground, and the plaintiff had to carry a plank up a perpendicular 
ladder. He was carrying the plank in his left hand and grasping the 
rungs of the ladder with his right. At various stages of the ladder 
poles were attached to the rungs in order to secure it, and the con- 
sequence was that plaintiff could not grasp those particular rungs, 
but had to pass them. As he was passing one of these the wind, 
which was rough at the time, took the plank from his left hand and 
hitched into one of the ledges. The plaintiff managed to extricate 
it, and had just steadied himself when he came to another of the 
rungs that were tied up, when the plank again caught and he lost his 
balance, and fell to the ground on some rubble and broke his leg. 

In answer to a question by the Judge, the defendant said that he 
was personally willing to pay the applicant a reasonable sum by way 
of compensation, but that the insurance company had taken the 
matter out of his hands. 

In the course of the case Mr. Kingdon (solicitor), who nominally 
appeared for the defendant but in reality for the company, pro 
to cross-examine the applicant on behalf of the company. This the 
learned Judge refused to allow him to do for the following reasons: 
(1) That the applicant had not claimed compensation from the insu- 
rance company; (2) That the insurance company had no place in the 
Workmen’s Compensation Act. He also stated that he was not rais- 
ing the point without due consideration, but this was the first oppor- 
tunity he had had. 

The case was not concluded on April 16th. 





Waar 1s Szrious anD WitFoL Misconpucr? 


Trew v. Ganpy & Sons—This was a case under the 
Workmen’s Compensation Act, 1897. It came before His Honour 
Judge Gye on Wednesday, April 18th, at the Winchester County 
Court. Trew sought to recover damages from his employers, 
Messrs. Gandy & Sons, a well-known firm of coachbuilders 
in Winchester, for injuries sustained whilst following his employ- 
ment. Trew was working at a hair-carding machine, when by some 
means one of his arms got caught: in the machinery, 
injuries inflicted were of such a nature that the limb had to be 
amputated. I+ appeared that the applicant had removed & board 
used for fencing the machinery. An spplication was made for 
compensation under the Workmen’s Compensation Act. 
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Mr. Warner said that Trew’s wages had been 14s. 3 week, and the 
maximum compensation he would be entitled to would be 7s. a week 
for such time as he was wholly or ps ly incapacitated. The Act, 
however, said that if it was proved that the injury to the workman 
was attributable to the wilful and serious misconduct of the work- 
man, compensation must be disallowed ; but he contended there was 
no wilful misconduct to be attributed in that case. There was nothing 
to be gained by the man in putting bis band in the machine, and it 
was evident he could not realise the risk he was running when he 
was doing it. Probably it was done to get through more work. 

In reply to the Jadge, Mr. Warner agreed that his point was 
whether or not the act of taking down the protection board by 
Trew intentionally amounted to such an act of wilful misconduct 
that the workman was precluded from claiming. A 

Mr. Henry White, solicitor for Mesers. Gandy, argued that it was 
sserious act for Trew to take down the board, because he knew it 
was dangerous to do so. No one but Trew could tell them how the 
accident happened, and they could only surmise as to how it took 
place, but certainly if he had not taken away the board the accident 
would not have happened. They contended that he did that wilfully, 
and he should b3 presumed to know the consequences of his act. 

Mr. Warner, in reply, said that he thought it was the duty of Messrs. 
Gandy to have the board fixed so that it could not bs removed. He 
also urged that the man had nothing to gain by moving the board 
except to get his work done. : 

In the course of his jadgment His Honour said that “ wilfal mis- 
conduct,” in the absence cf any I+gal definition, might very well b3 
intended to mean intentional disobedierc3 of a reasonable and proper 
order of the employer. He cculd not recover under the Act if the 
injary was attributable to the “serious and wilful mi:conduct” of 
the workman, and the pcint he bad to consider was whether what 
was done was “serious and wilful misconduct,” and whether the 
accident was attributable to that. After c.nsidering the cage and 
the Act in all its branches, he was unable to find that Trew was 
entitl.d to compensation under Section 1, Sub-section 4 of the Act. 
In concludicg his judgment, His Honour advised workmen that if 
was ucdoubtedly against their interests that the Act should be 
strained to still further increase the liabilities of employers by 
bringing claims upon insufficient grounds, and upon grounds which 
they endeavoured to support by stating that which was not true. 

Judgment f-r the defendants. They did not ack for coste. 








REVIEWS. 





The Cyclopedia of Classified Dates. By Cuartes E 
Litt.®. New York and London: Fonk & Wagnallis 
Company. 


The author of this work is professedly a “compiler of 
Biblical lights, historical lights and side lights,” and in the 
present instance he has succeeded in bringing all these lights 
to bear upon times ancient and modern, with the result that 
he has produced a very valuable cyclopedia of dates. 

It is a work which we imagine will be of great service to 
the student of history, and, in fact, to all persons who desire 
speedy access to the facts and events “which relate to the 
histories of the various countries of the world, from the 
earliest recorded dates.” It will form an excellent com- 
panion volume to the Standard Dictionary of the English 
Language, published by the game honse, and reviewed in our 
columns some months ago. The book is divided off into 
various countries. The events recorded as happening in the 
United States between the years 1776 and 1894 (which is the 
latest date dealt with inany country) are given close upon 
400 pp, but the entire record of events in Great Britain and 
Ireland from the time of the invasion by Julius Ozesar in the 
year 55 B,C., to the end of 1894, is covered in about 170 pp. 
eg back at those very early times we come across this 
entry :— 


Society: 54Bc “The population is very great, and the buildings 
Very numerous.” : 


How this pitifal wail has been rioging down the centuries 
ever since! Will not one riee from the great deep profound, 
and tell us how they settled the housing problem then ? 

The latest mention of interest is in 1894 :— 


Miscellaneous :-* April 12th, The Faraday sails from London with 
’tew cable to be laid from Waterville, Ireland, ¢o Nova Scotia; 
length cf cable 2,000 miles. (Jaly 8ch, the steamer Britannia 
atrived at Heart’s Content, Newfoundiand, with 190 miles of cable 
on board, the shore end of the new Anglo-American cable).” 


The author has his own ideas as to what is important and 
What is not. For instance, an event which interested all 


London—namely, the marriagé of Prinveds May and the 
‘Dake of York—is given as‘follows:—° °° ° | 
1893. Ju'y 6h, London. The Dake of York and Princess May of 
Téck are married in the Chapel R»yal,' St: James’s Palace. Hatho- 
siastic crowds greet the wedding procession in ‘tre streete, and 
roy : aimee are killed, with cver 1,500 street accidents, fainting 
We tuppose accidents and disastera are second nature to 
an American, hence. the quaint fondness: that is apparent 
here and in other parts of the book for this sort of thing. 
There is something cynical aboot the author’s manner of 
expressing himself. Surely there were occurrenees of a little 
more historical interest in connection with the affair. 
The events throughout are classified under the headings: 
—Army—Navy; Art—science—nature; Births—deaths; 
Church ; Letters; Society; State; Miscellaneous. In other 
sections there are arranged in similar form the dates and 
events of interest in France, Australia, Turkey, Greece, and 
so op, and in add.tion to this there is a useful index of 
titles, so that if one has no recollection of the year of any 
particular occurrence, it may be found by re‘erence. to the 
subject of the event. ex 
We have said enough to indicate that. the Cyclopetia 
of Classified. Dates is an ‘interesting work. ‘Certainly .:it 
is one whore compilation must have requirei almost 
endless laborious reséarch on the. part of Mr. Little and 
his assistants, who have, by patient effort, summarised 
the history of the world up to five or six years ago. . [t 
seems almost a pity that it could not be brought up to, 
say, 1898, but we suppose the enormous amount of arranging 
is responsible for so long an interval b:tween the year 1894 
and the date of publication. 


ry 





The Case against Picketing. . By W. J. Suaxpy.:' The 
Liberty Review Publishing Company.: 1900. i 
The fourth edition of this book has now apj » brought 

to date, very opportunely at the time of the decision in 

Lyons v. Wilkins, whereby it is decidéd ‘that picketing is 

illegal. It is satisfactory that this is ro, for picketing has 

ever been evil. It has never been a real‘ help to strikers, 
and it has caused many riots and resulted in much blood- 
ehed. It is argued by some that by rendering ‘picketing 
illegal. liberty is being curtailed. Such péople fail to ‘see 
that the very end and aim of picketing itself is to curtail 
the liberty of larger numbers of men to do'as they wish, and 
that in restraining the liberty of the pickets that of a far 
larger majority is enlarged. There are people who ‘howl 
for the conciliation of the Boers, apparently forgetful 
or blind to the fact that our fellow citizens in 
Natal have been killed and harried and _ brutally 
plundered by these same Boers, In the book before us 
the question of picketing is fully dealt with. In America 
the employers have on their part been guilty of the offence 
of blacklisting. We truct this evil is not likely ever to take 
root here. Probably it has arisen America in part from the 
violence of the strikers on tliat side, but while condemning 
picketing on the one hand, we would equally condemn the 
employers’ sin of blacklisting men. It is fully as cowardly 
as picketing, and enables parsonal spite to be indulged in, 

‘putting far too much power in the hands of shop foremen 

and managers. : 





THE PROTECTION OF INSULATED WIRES 
FOR ELECTRIC LIGHT AND POWER 
INSIDE BUILDINGS. 





By SYDNEY F. WALKER. 





PERHAPS there are few more important matters in con- 
nection with the advance of electrical supply from ‘central 
stations, than the internal wiring of buildings which. receive 
the current for their lights, or their motors, from the town 
service, Troubles there will be with engines, with dynamos, 
with cables and their accessories, leading to occasional 
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breakdowns and annoyance ; but all these are watched byan = the building, furniture, or stock from fire, or any other Boo 
able, highly-trained body of men, whose one wish is to meet physical agent. This impliee, of course, that his wires are of and the 
difficulties face to face ; whose one thought is to look for ~— the proper size and ly jointed, his fi tight, &,; the first 
them, and to provide against them. Internal wiring, on the bat we-are-‘not considering those points now. It also implieg by maki 
other hand, may be in the hands of able, trained men, but is _¢hat..there shall be no possibility at. any time, now, or in the for; an 
as likely not to be. future, of the passage of any appreciable current within the partly 
The householder and the shopkeeper have usually only —_ building, except that usefully employed in the lamps, motom, other th 
two ideas on the subject:—To get the work done as  &c., and farther, that there shall be no possibility of any of wire a8 £ 
i’ as possible, and to make the apparatus as pretty as the wires, or the fittings, of course, generating heat to an &e. Bu 
possible, appreciable extent ; that is to aay, beyond that usefully gene. not only 
To them a wire is a wire, an insulated wire an insulated —_rated by the current on its way to the lathps, 46, wires. 
wire, and the requirements of supply engineers and insurance To fulfil these requirements it is evidently n Many 
companies, perhaps ys but a nuisance, to be shirked that the insulation of the wires. shall be high, and shall present ¥ 
as much as possible. Unfortunately, too, insurance com- remain high. That is to say, that the arrangements shall be on havin 
are and even supply engineers, have not always been wise such that the insulation of the wires, whatever its form, shall walls, an 
their generation. In particular, insurance companies have not be seriously lessened with time, or from any cause a be unsig 
often made the most absurd requirements, and have time goes on. . Ree the walle 
demanded the most useless—even, in some cases, dangerous . There are two possible causes by which the insolation may with thet 
—arrangements, 60 that the contractor has been able to point be lowered. The material forming the insulating covering, wires ne 
to these, and to persuade his contractee to leave it entirely in where one is used, may perish, or gradually lose its insulatij which is 
his hands. Even consulting engineers have not always been = properties. And the insulating material may be damage insulated 
blameless, some of them mistaking cause for effect, and either mechanically or chemically. ; tape oF 
worshipping goda in the shape of useless requirements which Unfortunately, all known substances that are used for be exami 
they themeelves have set up. And the work is often placed _— insulating wires for electrical purposes deteriorate with time, being un 
in the hands of the local ironmonger, whose handy man can _80 that the best the engineer can do is to provide a long life, best from 
and doea fit hot water plant, plumbers’ work, gas fires, elec- and if he can, to persuade the consumer to submit his wires Bat su 
tric or mechanical bells, and electric light wires, and who to periodical tests, and to renew the wires before their useful concealin; 
knows a great deal more about the subject, really, as he life is reached. of cases. 
assures the householder, than those who have spent their He should also provide, as far as possible, that the boarding 
lives at it—and the results are published from time to time | renewals, when made, shall put the consumers to as little days, was 
in the technical press. inconvenience as possible. The engineer can provide employed. 
Bat as the householder or the shopkeeper who is about to _— certain life for the wires in any building, if he is allowed n the 
have his place wired, does not often see the technical press, to do so, by using material whose insulating properties are were in ve 
and would not often understand its warnings if he did, the high, and which deteriorate slowly, and allowing a sufficient thought t 
handy man goes merrily on. But it is. not the artistic | quantity of the material, a sufficient thickness on the wir, fires had | 
joints, specimens of which have been so often exhibited in to last the period he specifies for, with the usual margin ; braid of | 
the columns of the Enecrrical, Review, bad as they are, bearing in mind, of course, that deterioration goes on at a exploded. 
which constitute the great danger to internal wiring from | compound ratio, more rapidly as the insulation of the mate- Wood c 
the all-round knowledge of the handy man. rial declines. : arrange n¢ 
The great danger lies in the provision of wires whose In a discussion at the Institution of Electrical Engineer, the wall d 
insulation will be destroyed after a certain number of years, _ some years since, on the question of specifications for cables hideous th 
and the placing of those wires in such positions that when for electric light work, one consulting engineer mentioned Lincrasta- 
their insulation has gone disastrous results may follow; and that cable makers were usually very delighted with his wooden pe 
the question arises, what is the best remedy ? ification when they saw the first clauses, but were not whole forr 
en the Society of Arts offered a prize for the solution nee when they had read the whole of them. Where 1 
of this problem, the committee who adjudicated on the In the early clauses he had specified only a very low insula- where dec 
essays decided that iron pipes lined with glass,in which naked _ tion, but in the later clauses he specified that the insulation &. The 
conductors might be run if desired, formed the best solution. | should be maintained at the figure he specified, for thre casing is 
Bat consulting and supply engineers do not look kindly years, which he appeared to consider a long time. quantity « 
upon naked conductors, and the cost of the glass-lined iron We now know, of course, that in order that a cable moisture h 
pipes, when added to that of vulcanised rubber-covered have a certain insulation resistance after a certain nul casing, I 
wires, makes the work oe po and it has been very of years, it must either commence with a much the operat 
reasonably a that if all that is required is to enclose the = insulation, to allow for the deterioration which takes current by 
insulated conductor in something that will not burn,theiron place, or commence with a moderate insulation, bat using These |; 
pipe without the glass pipe is good enough. And, further, a substance having a very slow rate of deterioration, thoroughly 
as the pipe itself is not required to stand any strain,athin Not only does the material itself, whatever be its thellac or | 
ateel pipe which completely encloses the wires should answer nature deteriorate, from the continuous operation of such all moistu 
the purpose. Also, as the pipe is only required to protect | causes as changes of temperature, of the hygroeno ic state pores of th 
the wire from other things, itself not to burn incase the of the atmosphere, of the vibration to which all buildingsare The cas 
wire heats inside it, the longitudinal closing of the pipe subject, of, in some cases, the strain of the weight of the process sit 
is unnecessary. Hence has been developed a very cheap, and _—'wire, &c. ; but all insulating materials used for the coverings varnish we 
to do it only fair justice, a very neat and workmanlike of all cables and wires used for electric = or and power dis- 
looking system. tribution, are subject to the direct electrolytic action of the 
Bat this is only one part of the question. It is | minate leakage current, which is passing at all times when 
certainly to the advantage of the development of the wires are alive. Se 
electric lighting supply that buildings should cheaply Evidently, the way to provide a certain definite life, say, 
wired, and still more that the wiring shall be neat and in- = 10 years, for the insulation of internal wires, is to use a 60! NEW 
conspicuous ; but if in the process of obtaining cheapness, _stance, such as vulcanised rabber ; protected from the wire by 
and inconspicnousness, we ran the risk of having to condemn _ layer of pare rubber; whose properties and whose rate 1 
the whole in a few years, the result must beaset back to deterioration we know, and to provide a sofficient thickness 
electrical supply, when the condemnation takes place. to allow for a life of 12 or 13 years, when exposcd to the 
Let us consider then what are the requirements of a system current and to the operation of natural forces. Or, we may, 
of internal wiring, and how they may be best fulfilled. The of course, use any other material of which we have Compiled exp 
office of the wires inside a building is to connect the external exhaustive testa, which lead to the conclusion that the rate of phy 
street service with the lamps, the fuses, and the switches; deterioration may be calculated with fair approximatior, bat ” 
and the connection must. be such that the consumer can allowing in these cases an additional year or two, at least, to me «ye 
eee ; providing, of course, everything is right outside the be sure. In any case, whatever material we use, we should vehicles.” Ce 
building, and with lamps, switches, &c.; upon being able to be sure to have a sufficient thickness, and we should émt a, ley 
nse any lamp or motor at any time, and further, that inusing _— rather on the side of quantity. 4 1082," Ten 
his lamps, motors, &c., he shall only consume the exergy. the It will be understood, of course, that with a given insalal- Monapernr, | 


apparatus requires, and shall not in any way endanger 





ing material, having a given specific insulation resistance, 
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the thicker we make the covering of the wire, the more we 
reduce the leakage current through the insulating envelope, 
and the longer we delay the process of deterioriation. Thus 
the first part of the problem would apparently be answered 
by making the insulation as thick as the consumer will pay 
for; and in answering this of the question we have 
partly answered the other. The thicker the insulation, 
other things being the same, the stronger is the insulated 
wire a8 @ whole, the better will it be able to resist abrasion, 
&c, But for internal wiring something more is required, 
not only on account of possible damage but to conceal the 
ires. 

w Many years ago @ leading London architect told the 
present writer that some years before that, architects insisted 
on having all bell wires, gas and water pipes in sight on the 
walls, and he declared they were not unsightly. They would 
be unsightly though, and so would electric light wires, on 
the walls of most modern houses that are at present fitted 
with them ; besides which it would be difficult to keep the 
wires neat and tight without using some form of staple, 
which is of course, forbidden. At the same time, where well 
insulated wires, protected with a substantial wrapping of 
tape or jute, can be fixed on the walls, &c., where they can 
be examined at any moment, without danger, and without 
being unsightly, such an arrangement is undoubtedly the 
best from the engineer’s point of view. 

But such cases are rare, and provision has to be made for 
concealing and nee the wires in the great majority 
of cases. As everyone knows, wood casing, or ved 
boarding as we to call it in the telegraph and telephone 
days, was the first material used, and it is still largely 
employed. . - 

n the very early days of electric lighting, when “ systems’ 
were in vogue, much virtue in the matter of insulation was 
thought to reside in wood casing, and it was not until a few 
fires had been traced to the use of wires only. covered with a 
pt < cotton, laid in wood grooves, that the idea was 
exploded. 

Wood casing has two serious faults. It is very difficult to 
atrange neatly, say in a drawing room, or any room where 
the wall decorations are good. Perhaps nothing looks more 
hideous than wood casing fixed on the outside of a handsome 
Lincrasta-Walton paper, aa when it ends in a square 
wooden patrese, surmounted by a brass-covered switch, the 
whole forming a horrible excrescence. 

Where wood casing is used, it should be fixed only in places 
where decoration is unim t, such as in dark eB, 
&, The other fault is the fact that the wood of which the 
casing is composed behaves like a sponge and absorbs a 
quantity of moisture, just as bricks and stones do. The 
moisture has two bad effects on the wires embedded in the 
casing. It assists the process of deterioration, apart from 
the operation of the current, and it assists the leakage 
current by lowering the resistance of the leakage path. 

These latter faults can be partly guarded against by 
thoroughly drying the casing, and giving it several coats of 
shellac or other insulating varnish. For complete protection, 
all moisture and all the air should be lied from the 
pores of the wood, and their place taken up by the varnish. 

The casing, to be really safe, should ba subjected to some 
Process similar to creosoting, as it is difficult to get the 
varnish well into the pores in any other way. 


(To be continued.) 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 





NEW PATENTS.— 1900. 





Compiled expressly for this journal by W. P. Taompson & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 





7,062. “ Variable speed gear for machanically or electrically propelled 
Vehicles,” C, Riccr, Dated April 17th. f 

D 1010, « Improvements relating to telephones.” J.C, Kneack and H. Hartiey. 
ated April 17th. 


7,082. “ Improvements 


7 i ” " "] 
Monapens,, in printing telegraphs.” L. Crresporani and C, 


Dated Aprill7th. (Complete.) 


7,084. “ ements in or relating to electric motors.” A. J. Bount 
(0. H. & A. F. Pieper, United States.) Dated Aprill7th. (Complete.) _ 

7,098. ‘ Improvements in or relating to multipolar electric machines.” 8S. H. 
Suort. Dated April 17th. (Complete.) 

100. “A new or improved device to fixing incandescence electric lamps.” 
L. J. P; Hottvs and H. Mienat. Dated April ith. 

7,105,“ maprensente in electric railway systems.” J. McLeop Murray. 


Dated April 17th. (Complete.) 4 
7,108. “Im ements in or connected with magneto-electric machines.” F, 
R. Simms and R. Bosco. Dated April 17th. (Complete.) 


7,109. “Improvements in electro-magnetic coils.” R.VARLEY. Dated April 
17th. (Complete.) 

7,188. “Improvements in incandescence electric lamps.” H.H.Laxr. (S. 
D. Washburn and C. H. Tinkham, United States.) Dated April 17th. (Complete.) 
_ 7,155. “Improvements in overhead electric tram and railway conductor 
jonctions and crossings.” J.NEwns. Dated April 18th. 

7,157. “Improvements in and relating to telegraphic transmitting devices.” 
A. Marr. Dated April 18th, 

7,198. ““ Improvements in the method of producing complex chemical com- 
pounds by electrolysis with alternating currents.” - P. THompson. (A. 
Sinding-Larsen, Norway.) Dated April 18th. (Complete.) 

7,200. ‘“ Improvements in electric belts for the electric treatment of the human 
body.” W.P.THompson. (M. A. Mc Laughlin.) Dated April 18th. 

7,210, “ a in osmium illuminating filaments.” 

Wetssacu. Dated April 18th. 

7,211. “Improvements in the manufacture of osmium vacuum lamps.” C. A. 
von WELSBACH. Dated April 18th. : 2 

7,218, om tea in and relating to the application of electricity and/or 
magnetism tofibrous substances and fabrics, and/or to machinery and apparatus or 
parts thereof, employed in the poe, manufacture, and treatment of such 
substances and fabrics.” J.T. Pearson. Dated April 19th. 

7,239. “Improvements relating to fusible cut-outs for electric circuits.” V.J. 
DELEBECQUE. Dated April 19th, ‘ ; 

7,245. “Improvements in the production of plates for secondary batteries.’ 
H. Lerrner. Dated April 19th. : . 

7,246.“ An improved secondary battery.” H. Lerrner. Dated April 19th. 

7,272. “Improved connections for carbon electrodes.” H. Baker. Dated 
April 19th. = : 

7,285. “Improvements in or relating to electric railways operated on the 
— system.” R, C, Parsons, R. BELFIED, and W. CHAPMAN. Dated April 


C. A, von 


7,314. “ Improvements in boiling and vapourising fluids by electricity.” R. C. 
SAYER. Dated April 20th. (Complete.) ? 

7,319. “ Nubrit electric furniture polish and renovator.” A.J. MARLEY and 
L. TurNER. Dated April 20th. ‘ 

7,820. “Improved sound deadener for overhead conductors of electric rail- 
ways and the like.” A, THopE & Co, Dated April 20th. 

7,321. “Improved electric rotating insulator.” A, THope & Co. 
April 20th. 

7,322, “Incandescent electric lamp.” W.E.Inisu. Dated April 20th. 

7,355. “ Improvements in microphones.”, J. Cerpaux. Dated April 20th. 

7,356. “Improvements in electrical incandescence lamps.” E. SCHATTNER 
and F, W. Harmer. Dated April 20th. ; : 

7,372. “An improved manufacture of electrodes.” A. TRIBELHORN. Dated 
April 20th. 

q “Improvements in the formation of drum windings for. dynamo- 
electric machines.” W. Lanepon-Davigs and A. Soames. Dated April 20th. 

7,392. “ Electromotor of varying revolutions.” A. LEHNER and A. V. DauBER. 
Dated April 2ist. (Complete.) . 

7,899. “ Electric and chemical apparatus for the scalp.” A, PeRagzi. Dated 
April 2ist. 

7,410. “Improvements‘in regulators for electric arc lamps.” 
M, HaBERFELLNER, and O, LenckK., Dated April 2ist. (Complete.) 


Dated 


P. KasBavER 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 





Copies of any of these Specifications may be obtained of Messrs. W. P. Taompson 
and Co., 823, High Holborn, W.C., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 





8,262. ‘An improved device for electric motor vehicles and the 
Hike,” G.H. Rayner. (H. Leftner.) Dated April 6th,1898. "Relates to means for 
controlling electric motor vehicles whereby great torque may be obtained at 
starting or when the resistance i gree’, whereby the energy absorbed by elec- 
tric braking in descending a gradient may beystored in accumulators. Two 
batteries are employed, the smaller being arranged to excite the field-magnet 
nearly to saturation, and the | r and main battery to su) ae armature 
and charge the smaller, the circuit being through both the exciting battery and 
the field-magnet coils which are in lel. The arrengement is such that the 
motor acts as a dynamo when the vehicle goes down hill. The motor may act 
as a shunt motor, as a series motor, or as an independently excited motor. 
8 claims. 

8,441. “Electric recording 8 for navigation ” C. L. Jaegar. 
Dated April 9th, 1898. Relates ——_- for registe on a rotating disc or 
travelling band, by means of sparks from an induction coil, the position of the 
compass, the reading of the log, the speed of the ship by the rotations of its 
propeller, the direction of revolution of the engines, and the duration of signals, 
such as whistles. The disc or band is moved uniformly by clockwork, so that 
the register shows'the time at which various records have been made. 


20 claims. 
- “Improvements in relating to overhead trolley wires for electric 
wee netttl deen cae R. . Dated April 22nd, 


1898. Relates to means for cutting out of circuit a length of broken trolley 
wire, electric cable, or other conductor. The ends of the wires at each support 
are attached to levers pivoted on a base of insula material or otherwise 
insulated therefrom. The circuit between these levers is completed by a second 

ir of levers which are electrically connected, but the circuit is broken by the 
Insulated part when the lever tilts owing to breakage of the conductor. In that 
case, and also when a lever is withdrawn, the lever rises or falls into contact 
with a contact from which a shunt circuit,which may be through the guard 
wires, is completed to the adjacent support. For electric railways the yart 
between tbe oon is electrically connected to the levers and forms a con- 
tinuation of the track for the trolley. 6 claims. 


9,339. “taprevenspate in clettrieat sutiettag eqgaratue.” H. Edmunds. Dated 
April 22nd. The switch, which is applicable to arc lamps, motors, &c., is 


primarily intended to move slowly over a series of resistance contacts, and to 
give a quick break on finally breaking the circuit. The switch arm is adapted 
to make a contiection between a fixed contact strip and a series of studs. An 
arm operated by a worm and worm wheel is connected to the arm by a spring 
and is fitted with a nut to engage the arm in moving the switch to the “on” 
position. The spring gives the quick-break, and may be used in switches with 
a single contact, 2 Se : 
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9,394. “A process for. electric heating and furnace for reatising same.” A. 
Roufaut. Dated April 28rd, 1898, Arc Beret for heating metal plates and 
frames, and for other purposes, are arranged so that the heating is effected by 
radiation from the arcs or the furnace walls. In the latter case, the plates, &e,, 
may be shielded from direct radiation from the are by a bridge formed in the 
furnace. A furnace may have several openings: o heat several articles 
simultaneously. Springs may be conveyed through a furnace by @ chain 
travelling between two arcs, with protecting bridges intervening. Products of 
pe arc may be either kept from or brought into contact with the articles heated. 
claims. 


9,475. ‘improvements in and connected with electric arc lamps.” F. R. Board- 
man. Dated April 25th, 1898. Relates to arc lamps. Clockwork lamps for 
stage lighting, photography, search-lights and the like are constructed as shown 
in one form. The carbons are clamped by rings and screws in arms of two 
straight racks. These slide in a box which is pivoted between two supporting 
illars, and is held at any inclination by a-notched disc engaging a spring. The 
x carries a parabolic reflector. The racks gear with an interposed pinion, 
which is connected by bevel-wheels and a vertical shaft with a clock-spring in 
a base. The spring normally keeps the bevel wheels in gear, but they may be 


separated when the inclination of the carbons is altered. The spring:may be 


wound by a key on the shaft and tends to move the carbons together, Such 
movement is controlled by an air fan geared to the shaft, and stopped by a lever 
applied by adjustable springs, when it is not withdrawn by a shunt solenoid 
acting on a core. The whole lamp can be turned horizontally on a vertical 
stem. Modifications are described. The clockwork and solenoid may be carried 
directly on the box in which the racks slide. The supports may then be re- 
placed by a yoke suspended by a swivel and hook, the lamp being clamped at 
any inclination by a wing-nut, The provisional specification describes arc- 
striking devices. In one form a series coil acts on a core attached to a lever, 
which carries a pulley bearing against a cord or band interposéd between a 
spring barrel and a barrel attached to the gearing. In another arrangement 
the — is loose on its shaft, and can be turned through a small angle by a 
-_ et wheel and a pawl operated by a series electro-magnet or solenoid. 
9 claims. . 


9,482. “improvements in apparatus for turning on, lighting, and extinguishing 
pas at a distance by means of electricity.” P.L. Guyenot, Dated April 25th, 1898. 

elates to an electric device for turning on, lighting, and extinguishing gas 
burners of the kind described in Specification 29,244, a.p. 1897, The end of an 
electro-magnet lies between the ends of a hotizontal permanent magnet.. The 
battery, switch, electro-magnet, and a lighter or platinum wire in the pilot light 
are connected by wires,.and when the electro-magnet is excited the ball is lifted 
from its seat by the joint attraction of the electro-magnet, and one pole of the 
permanent magnet. Gas then passes up both the burner and pilot light, and is 
ignited by the latter. On breaking the circuit the ball drops into the seat and 
cuts off the supply of gas to the pilot light. To extinguish the flame, the current 
ig passed in the reverse direction, the ball being lifted up to the end of the 
permanent magnet, and then dropping into the seat, thus cutting off the gas 
supply. The switch consists of two springs operated by a rotatable stud which 
brings one or other of the springs into contact with studs, and sends the current 
in either the forward or reverse direction. 2 claims. 


9,493. “Improvements in or relating to ‘starting boxes,’ or combined rhecstats 
and automatic cut-outs for electric motors.” A.J. Boult. (F. E. Herdman.) Dated 
April 25th, 1898. Relates to starting switches for motors, magnetic cut-outs 
being. combined therewith to open the circuit in case the current rises above or 
falls below predetermined limits. The resistances are so arranged that 
they are slowly and automatically cut out of the circuit when the main 
switch is closed and are automatically cut in when the switch is 
opened. The switch cannot again be closed until all the resistances are in the 
circuit. The switch is held closed by a catch controlled by an electro-magnet 
adapted for normal current. When the current falls the catch is released. and 
the switch opened by a spring. A second electro-magnet is arranged to short- 
circuit the first magnet in cases of excessive current. The double-pole switch 
consists of arms adapted to engage contacts connected through the fuses with 
the mains. The brushes of the rheostat are carried by a cross-head on a longi- 
tudinally movable rod which has a spring connection with the switch arm through 
the rod, spring and rod. The rod is connected to a dash-pot to’ regulate its 
movement. A catch is adapted to hold the switch closed by engaging with a 
plate. The catch has a finger which engages a recess in the: end of the rod 
when the switch is open, and also with a dog which prevents the closure of the 
switch unless the rod is in its lowest position. There isan electro-magnet which, 
with a normal current, holds the catch, as shown, but with a weakened current 
allows the spring to lift the catch, when the switch is opened by the spring. 
There is an electro-magnet which, with excessive current, attracts its weighted 
armature and short circuits the magent. Instead of locking the switch by the 
catch, it may be directly held by the magnet by attaching the armature to the 
switch arm:*/14 claims,’ * is ’ 


9,677. “improvements in swin: 
agro electric light fittings.” 
27th, 1898. Relates to ceiling supports for suspended fittings. A spherical piece 
is.turned or ground to move freely in the. correspondingly-formed ceiling plate, 
and has extensions which enter slots in ‘the latter, to limit the motion of the 
fittings, and so avoid twisting the wires. The slots may be replaced by pro- 
jections on the inner surface of the plate. 2 claims. 


9,712. “improvements relating to telephones and to circult arrangements and 
relays therefor.” 0. J. Lodge. Dated April 27th, 1898. Relates to the construc- 
tion and employment ‘of telephonic a for detecting and magnifying 
very small sounds so as to obtain loud spoken results, for controlling local 
civeuits for receiving Morse telegraphic signals or for giving audible calls. A 
coil is suspended in an annular magnetic field between the poles N. and 8, ofa 
powerful magnet. The coil may be in circuit with the collecting apparatus 
such as described in Specification No. 29,505, a.p. 1897, and is attached to a 
microphone diaphragm, the lower contact of a pair of contacts, or to a dia- 
phragm for the direct reproduction of sound. The magnets employed may be 
either permanent or electric, and are arranged so’ that one or more pole-pieces 
project from a permanent magnet or yoke and form annular fields in circular 
openings in a keeper or polar extension from the uppér end of an electro- 
magnet core, the lower end of which is attached to the yoke. All the coils 
suspended in the annular fields may be attached to the same diaphragm. In 
the case of Morse signalling or calling, the coil may be attached to one arm of a 
tuning fork, which also carries,a contact piece, a light adjustable contact spring 
being arranged over the same so as to produce breaks in the circuit. The upper 
arm of the fork is provided with an adjustable weighting device. Methods are 
also described of arranging condensers or choking .coils in shunt with the 
instruments to control the amount of current flowing through the same, 
14 claims, 


9,789. ‘‘improvements in and connected with-electroliers and incandescence 
electric lamp pendants.” H. Hirst and J. H. Collings. Dated April 28th, 1898. 
Relates to supporting lamps. . The counterweights of a pendant carrying incan- 
descent.lamps are also made to carry lamps.. In one arrangement the flexib!e 
conductors to the counterweight lamps end within the pendant, and the whole 
of the lamps are supplied through a flexible conductor which winds upon a 
spring barrel in a ceiling box. Electric connection between the conductor and 
supply wires is made through the barrel itself and an insulated disc and spring. 
The lamps on the pendant are supplied through a switch in the pendant. Ina 
modification, a single counter- weight is hung centrally above the principal 
pendant, and the electric connections are made in the ceiling box. 2 claims, 


9,844. “improvements In adjustable shade supports for electric and the like 
fittings.” W. H. Sturge. Dated April 29tn, 1898. An electric or other lamp 
capable of being tilted is clamped with a shade or reflector by a screw and nut 
on a ring formed at the middie of a bar which is preferably curved to bring its 
ends horizontally in line with the centre of gravity of the lamp, &c., and is 
pivoted in a yoke swivelled on a nut and cord grip and a cord. The pivots may 

e provided with friction springs. The lamp and shade may thus be set at any 
inclination desired. In a modification the lamp is fixed on a support, which 
carries also the yoke. The shade is clamped on the curved bar and may be 
Fosse at any inclination. One side of the yoke and bar may be dispen-ed with. 

claims. 





Joints or ceiling connections for carrying 
eritys, Limited, and P. G. Ebbutt.. Dated April 


‘tion on the regulating drum so that this cannot be moved to the parallel connec- 
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9,895. ‘ improvements in ratus for raising anid low are lamps.” Ww, J 
Davy and G. Theos Davee. ated April 29th, 1898. Relates .to eal 4, 
lamps. A winch for raising or lowering an arc lamp by means of a cord, Consists 
of a drum on which the cord is secured and wound, and which can be turned 
upon a bearing by a handle. The drum may be within the lower part of a 
and the shaft of the handle inserted through a small-hole in the post into the 
drum and bearing: The shaft carries a stud to engage in a slotted rojection 
on the drum. The end of the shaftis rounded, so that, when pushed in fy 


after the stud has entered the slot, it displaces the bevelled arms of wei 

pawls, which normally engage ratchet teeth on the drum, and’ the lamps Vo 

then be lowered under control of the handle. A handle with a hollow barra — 

fitting on a shaft may act similarly. 2 claims. — 
9,983. “Improvements in or relating to. t ic apparatus.” R. Gun 1d 

E. von pac oe junr. Dated April 30th, 1898. Relates to recording telopnoneae! 

sages on a phonograph. A receiving magnet, in piace of the ordinary receiver 

is arranged in approximate relation to a metallic diaphragm forming the phono. ‘ 

graph recording diaphragm or connected thereto, and an escapement magnet The Ne 

is substituted for the calling device. The armature of the escapement moves nt 

the escape-wheel one tooth by means of the lever. A detent-wheel is mounted (co 

on the same shaft as the escape wheel, and locks or releases the fly of the Bome N 

driving mechanism. 2 claims. (illus 
9,511. “Improvements in rheostats for the graduated contro! of clectrical The Tel 

resistance, particularly applicable to the production of theoretical luminous ” The Ing 

C.E.Clemancon. Dated April 25th, 1898. Rheostats applicable for regulating The Na 


the excitation of shunt dynamos, electrotyping, and lamp circuits for Stage 
lighting, and for other purposes. Wire is fixed on the surface of ‘a drumina 
zig-zag manner, or is wound on the rim of a wheel. One end of wire is eon. 





nected with a contact ring and brush, and the drum or wheel is rotatable s9 The 
that any part of the wire may be brought in contact with the mercury in a it 
trough below it. The drums may be rotated by hand, or by electric, or other Cit: 
motors, which may be controlled from a distance. The field of the motoris Chs 
connected directly between the mains + —. The armatureis connected thro Fra 
a reversing-switch, a speed-regulating rheostat and a cut-out to the mains, Ip ‘ 
order to indicate near the switches the position of the main rher stat, the drum Busines 
of this carries a number of, projecting studs and springs, which come: in contagt Supply 
with a lever and thus intermittently close an indicator circuit. This cironit City No 
includes the armature of a polarised relay, the magnet of which is in the Traffic } 
motor armature circuit, so that the relay armature completes the indicator z 
circuit through either of two magnets depending on the direction of the motor Btocks 3 
current. These magnets have spring-actuated armatures formed as pawls, Share L 
acting oppositely on aratchet wheel which carries a pointer. Each current Market | 
received from a stud on the main rheostat, thus moves the pointer a ste rare 
forward or backward in accordance with the direction in which the moter san Institu' 
rheostat are moving. In order that reversal of the motor current while the Oa. 
lever is on a stud may not operate the indicator, the indicator circuit includes The 
an electro-magnet which lifts the contact lever from each stud on to an adjacent ti 
supporting spring, immediately after vontact has been made. A movable piece 
may be placed at any point in the path of the pointer, and is connected ma Protecti 
circuit with a magnet controlling the cut-out previously mentioned, so that the A 8impl 
motor armature circuit is opened automatically when the pointer comes in Some P1 
contact with the movable piece. 8 claims. : Our Leg 
9,330. “Improvements In controllers for electric motors.” R. Belfield, (The The Ap; 
Westinghouse Electric and Manufacturing Company.) Dated April 28th, 1898. Relates The P 
to a series-parallel controller for two series motors on a railway vehicle, and is is 
provided with separate regulating’ and reversing handles, and arranged so that Power 
the reversing handle does not directly actuate the reversitg switch, but onl Ourrent 
determines the position of parts so that when the regulating handle is mov: i The Calc 
the reversing switch is actuated by it.: Connections between the two shafts 
carry the regulating and reversing handles. A shaft carries a head with three under 
notches and may be placed so that either engages a spring-actuated lever. ‘In New Pat 
the middle position another arm of the spring-actuated lever enters a notch ina Electric: 
flange on the regulating drum preventing any.motion of.this and both motors 
ate disconnected. When the shaft is turved in one or other direction the Abstract 


regulating drum is freed and an eccentric pin on the said shaft shifts a slider 
and block so that one of two racks on the block is placed iri engagement with a == 

pinion on an aligning shaft, which carries {wo separate reverses for the two 
motors. The regulating shaft carries two cams in engagement with two arms of ' 
a lever pivoted to a block. When the regulating shaft is turned in one direc- 
tion a lever and block is moved and thus turns the reverser shaft so as to c’ose 
the motor circuits in a direction depending on the lateral position of the said 
block. At the same time a flange locks the lever and shaft. The regulating 
shaft and drum may then be turned so that seven notches I, to IV.; and VIIL. to 
X., in it, successively engage a detaining lever. An arrang t of tacts is 
specified by which, when the detaining lever engages the notch L., current is 
supplied to the two motors in series with three resistances. Notches to IV. 
remove these resistances. During further motion of the regulator two resist- 
ances are again placed in circuit, and one motor is cut out and then joined in 
parallel with the other at the notch VIII. Notches IX. and X. remove the 
resistances, leaving the motors in parallel. The two reversers are secured*to 
their shaft by spring pins, either of which may be withdrawn when it is desired 
to disconnect one motor, the reverser being then turned so that contacts on it 
make a connection across it; in this position a notch on the reverser receives a 
spring actuated lever, another arm of which then stands in the path of a projee- 





tion position beyond notch IV. . 6 claims. . 


10,110. ‘Improvements in electricarc lamps.” C. Oliver. Dated May 3rd, 189°, 
Clutch lamps are arranged as shown. The frame consists of a flanged top plate, 
a central tube, a base plate, a guide tube and acurved arm. Ina lamp for two 
pairs of carbons, the central tube is attached directly to,the base plate, two 
upper carbon-holders and clutches being placed at opposite sides of the tube, and 
connected to one regulating lever, but in the single carbon lamp shown, a bridge 
is interposed to receive the clutch, the upper carbon carrying rod being in this 
case placed centrally in the lamp. The heavier upper holder slides in the base 
plate, and in a guide carried by the tube. The lower holder is supported bys 
rod, which slides in‘insulators in the base pla‘e, and the arm has an insvlated 
forked arm sliding on the tube. The holders are connected together by a flexible 
strip passed over a supporting wheel. The clutch is of any ordinary construction, 
and is linked to alever which is fulcrumed on each side of the tube, and carfies 
the cores of series and shunt solenoids. The solenoids are supporied by the to 
plates, the shunt solenoid core carries a dash-pot on a stationary piston, whi 

may be provided with avalve permitting free movement in one direction. The 
rod on which the clutch acts may be tapered, and means such as are described in 


THE 


Tl 


TO BE 


Specification, No. 2,485, a.p. 189%, may be provided to render the action of the , oO 
clutch uniform for all positions of the cores in the solenoids, Or the levet may 

for this purpose be fulcrumed above or below a line connecting the core pivots, 

or upon a curved fulcrum, or on two fulcra; or the wheel may be replaced by 

snails.. .2 claims. - 

22,261. ‘Improvements in methods of and means for manufacturing metal tubing ALL Letter 
and in utilising the heating effect of electrical energy in connection therewith. Al 
E.E.Ries: Dated October 22nd, 1898. This specification de sls iu detail with the 
manufacture of metal tubing and is illustrated with several sheets of drawings, The “ Ele 
and does not permit of abridgment. 56 claims. 

24,593. ‘“‘improvements connected with the of miners and other SUBSCI 
by means of an electric current.” 0. Y.Rhodes and The Miners’ Complete all other « 
Ligting Company, Limited. Dated November 22nd, 1894, In carrying out BINDID 
present invention a telescopic contact maker is used for lighting the lamp, by Saaks ‘i 
means of an electric current. A-sliding contact piece is adapted to slide in the ASES. 
casing of the lamp and it makes contact with a termival carsied bya block _ READD} 
insulating material, 2 claims. bp ole 

Ost (ID 

.25,260. “Improvements in electricity meters.”. .H. Nunns. Dated November FOREIG 
30th, 1898. Relates to the type of instrument used for measuring the consump: Paris: VE 
tion of current electricity through the mains of an electrical supply. T Unter den 
essential features of the invention consists of a flexible diaphragm of sui re 
material covering a shallow cylinder or air vessel controlled by & plug: Mr, HoAe 


socket arrangement of valve, which is in turn regulated by the oscilla:ion ofa 
vibrating needle workivg within a main current solenoid. 5 claims. 





